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100-120 ud punpnipjudp 10 hhduwywl hnnwthnu,
0-50 W 50-100 ud 2GpwinEphg Ywwnwnyb| £ Uunpwnned:
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Ugpwpwjhu dwpunwpwaghwnnteiniu

Unniuwy 1. Unpwdwpg hwdwjuph hnnGpnud hnnwudnwpubph phvphwywt Ywqulu punn gpwjhbu pwpyqwoéph

(0-100 uJ 2GpwnnLU)*

Qpuwint)é hnulubkp, Jg-EYyy/100g hnnnd

'-Al'l]:lur:lt:_::bph lunpnipynilp, pH Ur}bn, .
ne ud % co*  HCO;  CI SO; Ca**  Mg* Na'+K'
1 0-100 8,1 0,200 1,16 1,92 0,03 0,50 0,80 1,81
2 0-100 8,4 0,290 0,50 2,39 1,64 0,13 0,30 0,56 3,30
8 0-100 8,2 0,269 0,48 2,20 1,27 0,17 0,35 0,40 2,89
4 0-100 7.8 0,110 1,08 0,31 0,14 0,30 0,32 0,91
5 0-100 8,0 0,240 1,25 2,40 0,08 0,45 0,72 2,56
6 0-100 8.0 0,276 1,11 2.99 0,21 0,45 1,04 2,82
7 0-100 8,3 0,273 0,11 0,97 2,76 0,57 0,35 0,72 3,23
8 0-100 8.2 0,257 0,08 1,03 1,69 1,13 0,35 0,56 2,94
9 0-100 8,4 0,159 1,08 1,16 0,06 0,25 0,32 1,73
10 0-100 7,8 0,127 0,56 1,41 0,09 0,60 0,56 0,90

Unyniuwy 2. Lnpwdwpg hwdwjuph hnnGpnud Yuwuygwsd Yuwnhnuubph W wppnUwwnUbph wwpnibwynientup*

Ywujwéd
Yunpywoéph lunpnipynilp, Jwuwhnuubph
hwdwpp ud gnidwnp, a
Uqg-Eyy/100 g hnnnid
1 0-100 47,0 66,3
2 0-100 30,8 65,0
3 0-100 43,2 66,2
4 0-100 34,0 69,4
5 0-100 51,2 67,2
6 0-100 50,6 65,2
7 0-100 33,7 65,9
8 0-100 54,4 66,0
9 0-100 38,1 66,7
10 0-100 52,0 65,9

*Ywquyk| E hEnhuwyubnh Yynnuhg:

Ywuydwéd Yuwwmhnlubp, % Ywppnuwwwjlunipynilp, %

Mg Na K CaCO, MgCO,
28,6 2,5 2,6 10,1 4,2
29,2 2,9 2,9 18,4 6,4
28,3 2,5 3,0 13,2 53
24,8 2,9 2,9 14,8 6,4
26,4 3,1 33 16,6 5,6
28,8 2,9 3,0 15,8 4,8
27,4 3,2 3,5 15,0 5,0
28,0 2,9 3,1 14,8 5,1
27,3 3,1 2,9 16,9 4,5
28,9 2,5 2,7 15,9 4,8

NruntdUwuhpdbp BU hnnwudniwpubph  $hahlywphuhw-
ywu hwwnynrejntubpp, hnnwjhu nwényreh nGwyghwu
(ElEYnpwwnnBugw swhwywu Gnwlwyndy), onw-
(ny6 wnbph pwlwyp, thnpuwbwlwjhu Ca-h W Mg-h
pwlwynieintup (A.H. BarpamsaH, 1982): YwnppnUwwnlut-
nh wwnpniuwynep)nitup npnayt £ U.U. Uninphuh, dGhuw-
Upywlwl Ywagup® L.U. Ywshuuynt, Jwwngbh ullnw-
wnwpptphg N-p* b.d. Sjniphuh W U.U. Unununyuwijh,
P-U' 2N, Uwghghuh, K-U* U.L. Uwundwjh JGennutnny
(E.B. ApuHywwiknHa, 1962), huy Jhypnunwppbph 2wpdniu
aubpp’ wunndwwpunppghnt uwBhwnpwswihh oqunip-
Jjwdp (O.H. MeaHos, J1.A. JlepHep, 1974):

Qpniunwjhu onGph Jwywpnwyh nhuwdhywu quw-

hwwnyt| E pun wdhulGnh: Npn2yG| E npw wanbgnip)nt-
Up hGuwgnwunynn tnwpwéph UG hnpwunhy yhéwyh ypw:

Upmyniupubpp b yEppneénpyniup

Qwpunwiht hGwnwagnunieintlubph pupwgpnid hnnw-
thnuGpnd L hGunwgnwnynn 26pnGpnd sh Ljwunyby
wdpwgntd, huswytu bwl pwph W fudh wnlwjnienLu:
Nruntdbwuhpqwd hnnwudnubph hnnwjhu |nwénieh
nGwyghwl hhduwjhu E. pH=7,8-8,4, 9pwinLjé6 wnkph
wwnnituwynepiniup hnnp 1 U 26punnud Yuquned £0,110-
0,290 %, pun npnd* 4 W 10 Yinpgwépubinh hnntpu wnw-
Yuiqwé kU, 9 yuinpdwdphup® hhduwlwunid pnyy| wnw-
Ywidwé (0,15 %), 2, 3, 5, 6, 7, 8 yunpywséplubphup® Uhghu
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wnwywJwsd (0,25-0,40 %), huy 2, 3, 7, 8 yunpqwépub-
npnid wnyw £ COs innpuhy hnu (wn. 1), npp Juwuwywn
E Jpwywpnijubph wéh bW qupguwgdwl hwdwn:

3Innh Yrwunn yndytpunwd Yiwbwéd uwuwnhnulutph hw-
pwpbpwygniejntup Ywaqut, £ Ca>60, Mg<30, Na<b,
K<5 %: Wu gnigwuhubpp pwpGUwwuwn Bu gjninw-
nunbuwlwu J2wwpniubph wéh, qupgwgdwu W pGp-
pwwnynipjwl hwdwn: Pugh wjn' bywuwnwynp £ bwl
JwppnUwwnubnh ywpnibwynieyniup (wn. 2):

Innnud  ullnwwnwpptph hGunwgnuniejwlu wnpnynLup-
Utph hwdwawju*hnnbpp Jwwngbih wgnunny L dnudpnpny
pnyL BU wwwhnyyws, huy Yuwihnodny' (wy (wn. 3):

Uhypnunnwnnptnh wwpntbwyniejwl yepwptpjw| unwg-
Jwd ndjwubpp UEpYwjwgywsé BU wnjntuwy 4-nLd:
Cuwn wnyniuwy 4-h* hGnwagnunynn hnnGpnid pwnpdniu

wnuany wwwhnyywénipintup enyp £, ghuyny® (wy,
dwugwuny W pnpny* Uhohu:

Ungniuwy 3. Uwwngblh vlbunwwuwppbph wywpnibwyne-
rINLUp Lnpwdwng hwJdwjuph hnnGpnud*

Uwuwngblh ubbunwwnwpptp,

Unpjuéph  lunpnipniup, Uq/100q hnnnud
hwdwpp ud

N P,0s K,0

0-50 2,65 1,33 51,52

2 50-100 1,88 1,00 43,53
0-50 3,03 3,00 64,94

° 50-100 2,26 2,00 47,46
0-50 4,18 1,32 78,27

° 50-100 1,23 0,99 42,99
0-50 4,56 3,01 216,57

! 50-100 1,72 2,33 80,92
0-50 4,18 1,66 87,32

8 50-100 3,01 0,67 48,27

Unyniuwy 4. Uhypnuinwpptph wndniu dbph ywpniiw-
ynipeintup Lnpwdwng hwdwjuph hnnGpnLd*

Unpjwoéph klnpnipynilp, Cu Zn B Mn

hwdwpp ud
2 0-50 3,9 46 086 106,3
5 0-50 3,9 49 0,82 1099
6 0-50 4,0 42 088 1174
7 0-50 3,1 46 0,90 1103
8 0-50 47 45 086 107,0

“Yuquyt| E htnhlwlutnh Ynndhg:

228

IGwnwgnunynn hnntph ytnphu (0-50 ud) 26pinEph JGhuw-
Uhywywu Ywqup rERrL ywywywqwihUu E, huy uinnphu
(50-100 ud) 2GnpinEphup® UhehU ywywywquwjhu (wn. 5):

Ungnuwly 5. 3Gwnwgnunynn hnntph JGhuwuhlywywl

Juaqup*
Uwnpqwsph 3qnpnLp)ntlp, ud :ﬁgﬂﬁ?ﬁt’pﬁﬂg
hwdwpp <0,01 uu
0-50 24,92
2 50-100 34,16
0-50 27,72
> 50-100 33.42
0-50 28,64
6 50-100 40,56
0-50 28,64
! 50-100 40,56
0-50 24,04
8 50-100 34,24

*Ywquyt) £ htnhuwyutph Ynnuhg:

RGwnwagnunynn nwpwépnid 2020 . pupwgpntd gnpnil-
wnwjhu ontph Jwywpnwyh nhuwdhlywih nruncduwuh-
npniejntultpp UEpYwjwgywé U gbwwwwnybpnid:

Cuwn gébwwwwytpp' gpniunnwihu gontph Jwywpnw-
Uph wnwwmwundubpp wwpjw pUupwgpntd  Jwaqunid
GU Ununwynpwwbu 0,1-0,2 J, wdGUwpwnpap Jwywp-
nwyht hwulnwd GU hntupupl, wjunthGunl Ljwagnid:
Apwlug lnwnpbywl Jhehu funpnipyniup Yuwadnwd £ 1,8 U:

1.86

1.84 N, N\

. [N/ I\

18 /ABAVAREN

1.78 /

1.76 \/

1.74

1.72

17 N T R
AR 8

&QQ?Q\)&@\)\&\\ \3"\§\ oS\éQ o~ (\‘)@(\ @69@&\\ Qb'é) ()&:((S
& & S
X 28 &

Q4. Qpnilnwhu optph Jwywpnwyh nhuwJdhywu pun wdhu-
utph (Ywquyty E «UGlhnpwghw» ®RLC-h wndjwiubph
hhdwU ynw):
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Wjuhupl' huwpwynp £ thndhu dpwyty hnntpp' ywhww-
utiny gndwli, nnnguwl nGdhduGpu nt gwithwpwlwyutnp:

Gqpwywgnipjntl

Cuwn hGinwgnunienluubph® dwwngbh ubunw- W Jhypn-
wnwnptpny hwpniuwn, hugwtu bwl gpniunnwghu eptpny
wwwhnyywé hnnbpnud Ywnbih Ehhdub] yunnwwnne wyj-
ghutp: Un bywwwyn wnwewpyynd £ CO; innpuhly
hnu  wwpniuwynn (0,08-0,50 ug/EYy) Yuipgwédplubph
(2, 3, 7, 8) nbwpnwJ JUhuslt 120 ud punpnipjudp W
100-150 ud (wjuniejwdp hnnwthnunid |guE] LwhiwwBu
wwwnpwunywsd hnnwhiwnunipn' 15-20 4g Yhuwpw)-
pwjqwé gndwnp, 250 g untwybpndnudwin, 100 g Ywihnt-
Jh pinphn wd 5-6 g YGuuwhnidniu, 200 g untwybpdnu-
dwwn U 100 g ywihnidh pinphn:
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M3yuyeHune 1 oLeHKa MeNIMopaTUBHOroO COCTOSIHUA HeoGpaboTaHHbIX 3emMernb

B coobwectBe Hopamapr Apapatckon obnactum

M.A. BapcersiH, C.I. aBesiH, A.LLl. 9nosH, C.K. BargacapsH

HayuHbil ueHmp noysosedeHusi, agpoxumuu u menuopauyuu um. O. lMempocsaHa HAYA

Knroveenle cnoea: rnoysa, pacmeopeHHbIe COMuU, 2pyHmoesasi 800a, No4Ye8eHHbIl pacmeop, MexaHU4ecKull cocmas

AHHoOTaAuwuA.

VMccnepoBaHnst € Lenblo  OLEHKU MEeNMMopaTnBHOIO COCTOAHUA NOYBbI NpoBOOUITUCHL Ha 50 ra

HeobpaboTaHHbIX 3emenb B coobliectse Hopamapr Apapatckoi obnactu. bbinv oueHeHbl konebaHus ypoBHS rPYHTOBbIX
BOZ B TeYeHwue roga, pusmko-xmmmyeckme CBOMNCTBA NOYBbI, ONPEAENeHO KONMYECTBO PaCTBOPEHHbIX COMeW, NoaBMXKHbIE

BUObl MUKPO3NIEMEHTOB U T. .

PesynbtaThl ccrnegoBaHuin nokasanu, YTo obecneyeHHble boratbiMu, OOCTYNMHbIMU NMTATENTbHbIMU N MUKPO3IiEMEHTaMWN,
a TakXe rpyHToBbiIMMX BOAAMU 3EMJIN MOTYT ObITb MCNOMb30BaHbl B CaA0BOAYECKUX LIENSX.

Study and Evaluation of the Meliorative State in the Uncultivated Lands

of Noramarg Community in Ararat Region

M.H. Barseghyan, S.H. Daveyan, A.S. Eloyan, S.K. Baghdasaryan
H. Petrosyan Scientific Center of Soil Science, Melioration and Agrochemistry, ANAU Branch

Keywords: soil, water-soluble salts, groundwater, soil solution, mechanical composition

Abstract. The research was conducted over 50 ha uncultivated land areas located in the Noramarg community of the
Ararat region to evaluate their meliorative state. The fluctuation rates of groundwater level throughout the whole year and
the soil physicochemical properties have been assessed, as well as the amount of water-soluble salts, mobile forms of
micronutrients and many other properties have been determined.

According to the results of conducted investigations the land areas rich in affordable nutrients and micronutrients, as well
as those provided with groundwaters can be used for horticultural purposes.

Lunntuyby £ 03.08.2021 .
Qnwtunuyby £ 09.09.2021 .
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BJIIMAHUE HEKOTOPbBIX ®AKTOPOB HA YIOJ1 PEBAHUA BEPTUKAJIbBHOIO HOXA

MPN POTALIMOHHOW OBPABOTKE NMOYBbI

A.C. I'puropsiH k.m.H., A.B. ANTYHSIH k.m.H.
HauuoHanbHbIU agpapHbIl yHUsepcumem ApMmeHuu
algrigl 968@mail.ru, artur_altunyan@mail.ru

CBEOEHWUA

AHHOTALUWUA

KnioyeBble cnoBa:
BepTuKaribHas ¢ppesa,
yrorn ycraHoBKu,
KPbLITO HOXa,
avamertp ¢pe3sbl,
yron pe3aHusi

Mpy poTaumoHHOW 06paboTke MOYBbI HOX BEPTUKanbHOW pesbl MOCTOSHHO
HaxoAmUTCH B NOYBEHHOM MaccuBe. [py )XeCTKOM KPEemneHUN HOXEN Yron yCTaHOBKM
HOXa BbIOMpaeTCs C TakvM pacyeToM, YTOObl B CaMOW HarpyXeHHOW 4YacTu yron
pe3aHusi Haxoaurics B OnTMMarnbHOM MHTepBarne 3HadeHuin 20-30°. Mpu aTom B
OCTarnbHbIX YacTAX TpPaeKTopuK, OCOBEHHO 3a (PpOHTanbHbIM YYacTKOM, Yron
pe3aHust OCTUraeT HeAOMyCTUMbIX 3HAYeHWn, 1 npoucxoduT crpebaHue yxe

06paboTaHHON NOYBbI BHYTPEHHMM KPbIIOM HOXa.

B cratbe wnccnegoBaHO TeopeTUYEecKoe BNWSHWE  OTAEeNbHbIX  (DaKTOpOB
Ha BENWYMHY yrma pe3aHns HOXa: LUMPUHA Kpbirla HOXa, Yron 3a0CTpeHus,
KMHeMaTn4eckuii napameTp 1 gnameTp dpesbl.

BBeneHue

B HacTosilee Bpems Ansi 0o6paboTKM MOYBbLI LUMPOKOE
NMPUMEHEHWE HALNU MalUMHbl C POTALMOHHLIMM NOYBO-
obpabaTbiBalOWMM  pabouMmMn  opraHamu. OTOMy B
Gonbluei Mepe cnocobcTByeT TOT (haKT, YTO MOYBO-
obpabartbiBatoLLme ppesbl Hambonee NONHO COOTBETCTBYOT
arpoTexHonornyeckum  TpeboBaHMsSIM MO KayecTBy
KPOLLIEHUSI MOYBbI Y YHUYTOXEHUIO COPHOWM PaCcTUTENBHOCTU.
OpHako Hao 3aMeTUTb, YTO MO SHEPreTUYEeCcKUM 3aTpaTam
OHM ropasgo  MPEeBOCXOAST MaluMHbl C  NacCUBHBLIMU
paboynmun opraHamu.

Kak ykasbiBatoT astopbl (I.H. CuHeokos, V.M. [MaHos,
1977), yrnbl pe3aHus poTaUMOHHbBIX HOXEN Ha OTAEMNbHbIX
TPAEKTOPUSIX ABWKEHUS 3HAYMTENbHO MPEBOCXOAST Yribl
pe3aHns 00bIYHbIX pabounx opraHoB 6onee Yem B ABa pasa
(y nnyXHbIX nemexoB, KynbTMBaTOPHbLIX nan oH paseH 20-
300). 3TM pakToM B 3HAUUTENBLHON Mepe ObObSCHAETCA
NOBBILLEHHBIV PACXOA, SHeprumn Ha ux paboTy. B To xe Bpemsi

Hado Takke OTMETUTb, YTO U3MEHYMBOCTb Yyrfa pesaHusi
Y POTALMOHHbIX HOXEN B BeCbMa OGLUMPHBLIX MHTEpBanax
He TOMbKO MOBbILLAET 3HEProeMKOCTb TEXHOMOrMYecKoro
npoLiecca, Ho 1 OTpULATeNbHO BINUAET Ha TEXHOIOMMYeckoe
KayecTBO 06pabOoTKN NOYBHI.

B cTaTbe pacCcMOTpPeHO BIMSIHUE OTAESbHLIX (DaKTOpPOB
(LUMpWHa Kpbina 1 yron 3aoCTpeHust Hoxa, AuameTp (pesbl,
KUHEMaTUYeCKUii napaMeTp POTaLUMOHHOW MalUMHbI) Ha
M3MEHEHVE BENMUYUHBI YINa pe3aHusi U Ha TEXHOorMYeckoe
KayecTBO MnpoLiecca 06paboTKkM NOYBLI.

MaTepuanbl n meToabl

V3yyeHnem BNusHUA yrna pes3aHusi Ha 3HEProemMKoCTb U
KayeCTBO TEXHOOrMYeCcKoro npouecca npy poTauyMoHHOM
00paboTke NouBbl 3aHMManNMCb MHOTME WUCCrefoBaTeNu:
. Monos., IN. Maenos, A. OanuH, B. 3oHe, L. NaHoB,
®. Kanapes, KO. MaTdawuvH n gpyrue. SkcnepumeHTanb-
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HbIMW [a@HHbLIMU, MONYYEHHBIMM BbiLLENePeYNCrEHHbLIMM
aBTOpamy, B OCHOBHOM TNOATBEPXAaeTCs TOT MNoaXo[,
npy KOTOPOM NoTpebHasi MOLLHOCTb (hpe3epoBaHusi C
yBenuyeHneMm yrna pesaHusi HapacTaer.

Tak, no aKcnepumeHTanbHbIM AaHHbIM [1. [laBnosa
(M.B. Maenos, 1952), npu uameHeHun yrrna pesaHus C
17° po 30° NpoucxoauT OTHOCUTENBbHO MEeANIEHHbIN POCT
notpeGHo MoLHOCTK, a HaumHasi ¢ 30° 0o 42° BennumHa
MOLLHOCTM pe3ko Bo3pactaeT. [pu yrne pesaHus 42°
MOLLHOCTb hpe3epoBaHusa Ha 60-80 % Gonblue, Yem npu
S=30°, v BoBoe Gonblue, Yem npu f=17°. B pesynbTaTe
aHanornyHbIX onbITOB C [-06pa3HbIMU HOXaMW C yrrmamu
pesanua 15; 19; 25; 30° 1 oAMHaKOBbLIM YINOM 3aTOYKU
150, npoBedeHHbIX B MOYBEHHOM kaHane, B. 3oHe
(W. Sohne, 1957) npuxoauT K BbIBOAY, YTO AOMYCTUMbIM
sBNsieTCcA yron pesaHusi B npegenax 20-25°. MpumepHo
TakMe >e 3aBUCUMOCTM ObiMM MOMyyYeHbl B OMbITax
A. OanvHa (A.Q. Oanwvn, M.B. Maenos, 1950) n 0. Ma-
TawwuHa (K0.N. MaTtawwuH, 1988), Ha ocHOBE KOTOPbLIX OHK
NpUXoasT K BbIBOAY, YTO ONTMMAarbHbIM SABNSETCHA Yron
pe3aHua B uHTepBanax 25-35°% B pabote (®.M. KaHapes,
1983) wuccnepoBanack 3aBUCMMOCTb  QHEPrOEMKOCTU
dpe3epoBaHNs OT yrna YCTaHOBKM HOXEW BO BIaXHbIX
noyBax, OTBEAEHHbIX NOo4 puc. HaMMeHblune nokasaTtenu
3aTtpaTtbl 9HEprMM  MNOmMyyeHbl MpU  OTpULATENbHbIX
3HaYeHUsIX 3agHero yrna pesaHus 3-5°.

O6o0was wn aHanuampys nepeyncrieHHble [aHHble,
M. Nanoe (I.H. CuHeokos, U.M. MaHoB, 1977) cuutaer,
YTO ONTMManbHOW BENMYMHON yrna pe3aHusd  Ans
noysoobpabaTbiBatoLux dpes asnsetca 20-30°.

OpHako HaZo OTMETUTb, YTO 3T UCCNEAOoBaHMs MPOBO-
OWNWCb ONa pes C ropu3oHTaslbHOW OCbIO BpalleHusi, y
KOTOPbIX TEXHOMOMMYECKUi NPOLLECC NMEET MPEepbIBUCTbIN
XapakTep. A TaK Kak Yrof pesaHus HoXa HenpepbiBHO
M3MeHsieTcs Mo Mepe BpaleHus GapaGaHa, TO
HekoTopasi 4acTb 3TUX M3MEHEHWI MNPUXOAMTCA Ha Ty
YyacTb BpalleHus GapabaHa, korga HOX pesbl yke
HaxXoOWTCs BHE MOYBEHHOrO MaccuBa, TEM CaMblM He
oKasblBasi CYLLUECTBEHHOIO BIIMSHAS Ha 3HEProeMKoCTb
TEXHOMorMyeckoro npouecca. Takke [OOMyckaeTcsi, 4To
aKTMBHBIA MPOLECC pes3aHuss NpuUXoauTCcs Ha elle He
06paboTaHHyl0 MOYBEHHYIO 30HY, MOCIE Yero HoOX nepe-
MelLLaeTCs B YXe pasxXpbIfieHHYH0 30HY, r4e aHeprosaTparsl
HecpaBHUMO Marlbl.

MHaye npoxoduT TexHomnornyeckui npouecc y ¢pes ¢
BEPTMKAIbHOM OCblO BpalleHus. 34ecb B TeYeHUe BCEero
mpouecca HOXW HaxodAaTcs B MOYBEHHOM MaccuBe, W
WHTEepBas&l M3MEHEHWI Yyrma pesaHusi B 9TOM Cryyae
okasblBaeT CyLIECTBEHHOE BMUSHME Ha 3HeprosaTpaThbl U
KayecTBO TEXHOJIOrMYECKOro npotLiecca.

Ha yron pesaHuss HOXa BNUSOT MHOTOYUCIEHHbIE
KMHeMaTu4yeckne U KOHCTPYKLMOHHblE (haKTopbl TEeXHO-

Ugpwpwjhlu swpunwpwaghwnninil

fIOrMyecKoro  npouecca: KuHemaTUyeckuid  napameTp
poTaunoHHon obpaboTtkn - A=V, /V,, rae V, - nocty-
natenbHas, a V, - OKpyxHasi CKOPOCTb HOXa; paguyc
BpalleHns - R, WwmvpuHa Kpbina - L, yron 3aocTpeHus - i,
yron yCTaHOBKM - ).

[ns onpegenenns yrna ycTaHOBKM HOXa C Y4ETOM LUMPUHBI
Kpbina B pabote (3) npegnaraertcs 3aBMCMMOCTb (puc. 1):

y:arccos(%-k%j. (N

ABTOp WCXOAUT W3 TOro, YTO CaMblM HarpyxeHHbIM
Yy4aCTKOM pe3aHus $BfsieTcs  Toyka nepeceyeHns A
TPaeKTopun [ABMXKEHUS HOXa C NPSMON, MpoxoAsiLuen
Yepes MrHOBEHHbIN LEeHTp BpaLleHusa (puc. 1).

Puc. 1. Cxema ans onpeaenenuns yrna ycTaHOBKM HOXa C y4eTOM
LLUMPWHBI Kpbina Hoxa (I.H. CuHeokos, M.M. NaHos, 1977).

Mpu Takom nogxoge k Bonpocy o6 onTUManbHOM yrne
YCTaHOBKM  HOXa  [JeucTBuTenbHO  obecneynBaeTcs
MWHUManbHBbIV Yron pe3aHus B CamMON Harpy>XeHHOW TouKe
TpaekTopun pesanusi. OgHako mpu pacyete mo puc. 1
yron ycTaHOBKWM HOXa B MPOTUBOMOMOXHOW OT TOYKN A
CTOpOHe He obecneynBaeT ONTUMAanbLHOMO yrra pesaHus,
TaKk Kak OH Mony4aeTcs CMMLLIKOM 3aBbllieHHbIM. Beugy
3TOr0 HapyllaeTcs YCMOBUE CKOMb3SLLEro [OBUKEHWS
MOYBbl OTHOCUTENIbHO BHYTPEHHEN MOBEPXHOCTU Kpbina
HOXa, BCreAcTBMEe Yero noysa crpebaeTcd BHYTPEHHUM
KPbINTIOM HOXa ¥ BbIHOCUTCH M3 paboyert 30Hb! hpesbl, 4T
NPUBOAUT K OrONIEHUNIO NMOYBbI.
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Pe3yn bTaTbl U aHaANU3

[ns BbISBMEHWNS OCHOBHbIX COOTHOLLEHWIA MeXay yriamu
BEPTMKanNbHOrO HOXa BOCMONb3yeMCS CXeMON Ha puc. 2. V13
CXEMbI BUAHO, YTO MOSIOXKEHME HOXa B OTAENbHbIX y4acTkax
TPaeKTopuM HEeMpepbIBHO MeHsSeTCs, 4eM 0OyCroBfieHO
TaKKe N3MeHeHWe yrna pesaHus. BBy Toro 4to npmikecTkom
KpenneHun Hoxen Ha pJucke pesbl BbllLEONUMCcaHHoe
siBNEeHVMEe Heu3beXxHO, TO Hago XoTs Obl CTPEeMUTBCA K
TOMy, 4TOObl AManNasoH W3MEHEeHW yrna pesaHns He
CUMbHO BapbMpoBasncs Mnpu ogHoM obopoTe Hoxa. [Ons
cobnofeHnst 4aHHOTO YCIOBUS MPY NPOEKTUPOBaHUN MaLLWH
NMo BO3MOXHOCTM HeobxoauMO BbiGpaTb COOTBECTBYHOLLME
KOHCTPYKTVBHblE MapameTpbl W TEXHOMOTUYECKUA PEXUM
paboThbl.

Puc. 2. OnpegeneHuve yrnoB yCTaHOBKM U pe3aHusl HOXa BepTu-
KanbHom dpesbl (cocmasneH asmopamu).

232

dopmyrie (1) npy pasnuyHbIX 3HaYEHUAX KUHEMATNYECKOrO
napamMmeTpa poTauMOHHOWN MaLUUHbI.

B
70— - —
65 7=3
60 N
55 / P
50 p \7
45 A
\ / - —

40 ™
y AN = =1
30 o
25 |

0 30 60 90 120 150 180 210 240 270 300 330 &

Puc. 3. VameHeHve yrna pesaHusi BepTUKanbHOrO Hoxa oT yrna
NOBOPOTa MpPW Pa3HbIX KUHEMATUYECKUX NapameTpax
poTauuMoHHon MawwuHbl (R=20 cm, L=7 cm, i=20")
(cocmasneH asmopamu).

Ap°

MEEN

\
20 \
\\
15
\\
10
3 4 5 6 7 8 9 0 A

Puc. 4. lnanas3oH W3MeHeHWs YrmoB pe3aHusi OT KUHemaTuyec-
KOro napameTpa poTauMoHHOW MawwuHbl (R=20 cm, L=7
cm, i=20) (cocmaerneH asmopamul).

Ona onpepeneHust yrna pesaHusi HoXa BOCMOMb3yeMcs
cxemoi (puc. 2). 3 cxembl BUOHO, YTO

L=270-y+i-1-0, 2)

rAe y - yron yCTaHOBKU HOXa, i - Yron 3a0CTPEHUs!, o- yron
NMOBOPOTA HOXa, T- YTON HaKMoHa kacaTenbHON K Luknouae
OTHOCMTEeNbHO ocn abeuwmce (3):

T =-—arctg (ﬁ%}. (3)

Ha puc. 3 u 4 nokasaHbl rpadpmku ananasoHa U3aMeHeHun
yrna pesaHusi BepTuKaribHOro Hoxa npu ogHoM obopoTe
cdpesbl No ycrnoBuiO onpedeneHnst yrra YCTaHOBKU MO

M3 npuBeaeHHbIX rpachukoB BUAHO, YTO pasHULIA 3HAYEHUN
YIMOB pe3aHusi, Npu HEW3MEHHOCTU TEeOMETPUYECKMX W
TEXHOMOMMYECKMX MapaMeTpoB, 3HAYUTEMBHO BbIE MNpPU
HU3KMX 3HAYEHMSX KMHemaTtuyeckoro napametpa (oo 8-9).
[anbHeliee yBenuyeHMe KMHEMAaTUYeCcKoro napamMerpa
He OKa3blBAeT CYyLLUECTBEHHOINO BMMSHWSA Ha Xapaktep u
BENWNYUHY 3TUX M3MeHeHu. Moatomy npu Bbibope pexuma
paboTbl pOTALMOHHOM MaLLUHBI HeLlenecoobpasHo BbIGNpaTh
KMHEMaTMdeckuin napametp Hwke 8-9. OpHako gaxe
npy GOmMbLUMX 3HAYEHMSAX KUHEMATMYECKOTO MapameTpa,
KOHKPETHO B MPVBEOEHHOM pexume paboTbl, He yadaeTcs
obecneunBaTb Takoe 3HaYEHNE yrma pe3aHus, Npu KOTOPOM
OH Haxoaurncs Obl B onTuUManbHbIX MHTepBanax B 20-30°.
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HeKoToporo CHWXEHWS 3HaYeHWsl yrrma pes3aHusi MOXHO
[OCTUYb CHUXKEHUEM Yrria 3aTOYKM NEe3BUS HOXa U 3aJHero
yrna pesaHusi, Ho pecypc nepBoro crocoba orpaHu4eH, Tak
KaK 4Ype3MepHOe CHWXEHWEe yrra 3aoCTPEHWUst NpuBOAWT
K ObICTPOMY 3aTynieHuio W BbIKpPALUMBAHUIO NEe3BUS
HOXa. BO3MOXHOCTU CHWXEHWUS 3agHero yrna pesaHusi
npensTCTBYeT BepTUKanbHas cTeHka 6opo3apl.

Ha yron pesaHvsi BAusieT Tawke LIMPUHA Kpbiria HoXa.
B03MOXHOCTb CHUXEHWSI 3afHEro yrna pesaHus obycrnoB-
nNeHa yMeHbLLEHWEM LUMPUHBI Kpbina Hoxa L (puc. 2), Tak kak
NP1 3TOM MOXHO BblGpaTh MakCMManbHO BO3MOXHbIN Yron
yCTaHOBKM HOXa y. Ha puc. 5 npvBegeHa 3aBMCUMMOCTb
N3MEHEHUS yrna YCTaHOBKN HOXa OT COOTHOLUEHUA Mpu
PasHbIX 3HaYEHNSX KMHEMATUYECKOrO pexrmMa poTauuoH-
HON MaLUVHbI.

y(7

80

75

70 §§§\

65 | —

60 — \\<

:z ] \\ A=5 %\—/‘»:9
45 . [ T
40 =

35 1 I~

30

0.05 0.1 015 02 025 03 035 04 045 LD

Puc. 5. 3aBMCMMOCTb yrra yCTaHOBKW HOXa Y OT COOTHOLLEHWI
L/D (cocmaeneH asmopamu).

M3 rpadwmka BugHO (puc. 5), 4TO ANA BepTUKanbHOMU
dpesbl ONTUManbHbIMU SBNAOTCS 3HAYEHMS MapamMeTpoB
L/D=0,1...0,15; 2>9, npn KOTOPbIX MOXHO CYMTaTb, YTO
Yron pesaHust HoXa HaxoA4MTCS B UHTepBarne A0MnyCTUMbIX
3HaYeHUN.

3aknro4yeHue

B 3saBucumoctn ot Bbl6paHHbIX KOHCTPYKTUBHbIX W”
KMHEMATUYECKMX MNapamMeTpoB POTALMOHHOW MalluHbl C

Ugpwpwjhlu swpunwpwaghwnninil

BEpTMKarnbHOW OCbl BpalleHWs [uanasoH W3MEeHEeHWN
yrna pesaHusi nMopoli MOXeT AOCTUraTb HeaonyCTUMbIX
BEIIMYMH, MpPU KOTOPbIX B 3aAHEM CEKTOpe BpaLLeHUs
MOXET MPOUCXOAUTb crpebaHne BHYTPEHHUM KPbINoM
HOXa y>xe 06paboTaHHON NoYBbI.

HeratvBHOe BnusiHWE 3TUX W3MEHEHWI MOXHO CHU3UTb
nytem Bbl6Opa COOTBETCTBYIOLUMX KOHCTPYKTUBHBIX W
KMHEMaTUYeCKNX NapaMeTpoB POTALMOHHON MalUUHbI.

B pesynbTate TeopeTWyeckux MccrieqoBaHUi M aHanusa
MoJyYeHHbIX 3aBUCUMOCTEN ONTUMATbHBIM MOXHO CYMATaTb
3HaYeHus crieayoLLmnX napamMmeTpoB POTaLMOHHOW (Ppesbl:

L'D=0.1...0.15; 2>9; i=15...20".

[aHHble TeopeTU4eckoro WCCregoBaHus — Mocnyxat
npeanockbINkon ans  pas3paboTkM U NPOeKTUpOoBaHUS
MPUHLIMMNANBLHO HOBOro paboyero opraHa gpesbl C BepTu-
KaslbHOW OCbo BPALLEHUS, HOXW KOTOPOTro ByayT CNOCO6HbI
aBTOPErynMpoBaTbCs B TEYEHMI BCEro NpoLiecca pesaHus,
TeM camblM obecrneyrBasi NOCTOSHHBIN YTron pe3aHus.
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3nnh ennnwghnu Lwydwl dwdwuwly npn2 gnpénuubph wgntgnipniup
ninnwhwjwg nwuwyh Yuupdwl wlulyjwl ypw

U.U. Qphgnpjwt, U.4. Uppnibjwl
Swjwuwnwlh wqquihl wgnwnpwihl hwdwjuwnpwl

Pwlwih pwnbp' ninnwéhq $pkq, inbtnwlwydwl wulynil, nwlwlyh pl, $ptigh npwdwahd, Yuinpdwl wllynil

Udthnthwaghp: Nunnwhwjwg $pbgh nwuwyp hnnh rnunwghnu wlydwl dwdwlwly Uvpnwwbu gunuynid E
hnnwjhu quugywéncd: Ywuwyutph Ynon wdpwgdwl nGwypnid nwuwyh inGnwywjdwu wuyntul punpyned £ wju
hw2qwpyny, np 2wpddwl wdtlwéwup hwwnygwénid nwuwyh yupdwl wlynup ginbyh wpdGpubph owyunhdw
dhpwlwjpnid® 20-30% 3nnwagsdh Juwgwé' hwnjuwbu $ptgh hGunmdwywwnwihu Jwunwd, Yupdwl wlyniup
unnwunwd £ wlpnywwnnth wpdbputn, bW nwuwyh plh UGpphu Jwytplinyeny yuwnwpynid EwpntU Jwyjwsd hnnh
pGpwprwhnLy:

Innywoéned neuncduwuhpyby B nbhuuninghwwu gnpépupwgh wnwUdhlu gnpénuubph’ nwuwyh plh (wjuniejwl,
updwl wulyjwu, $ptkgh nmpwdwagsh b yhubdwinhywywl gnighsh wnbuwlwlu wagnbgnieiniup nwluwyh Yunpdwlu
wuyjwl Yypw:

The Effect of Some Factors on the Cutting Angle of the Vertical Blade during Rotary Soil Tillage
A.S. Grigoryan, A.V. Altunyan

Armenian National Agrarian University

Keywords: vertical cutter, setting angle, blade wing, cutter diameter, cutting angle

Abstract. During the rotary soil tillage the blade of vertical cutter is constantly in the soil mass. In case of rigid
attachment of the blades, the setting angle is selected so that in the most loaded part the cutting angle is in the optimal
value range of 20-30°. At the same time, in the remaining parts of the trajectory, especially behind the frontal section, the
cutting angle reaches unacceptable values and the already cultivated soil is raked with the inner blade of the knife.

The article considers the theoretical impact of individual factors, such as blade width, cutting-point angle, kinematic
parameters and cutter diameter on the value of the blade cutting angle.

Cmambsi ony6nukogaHa 8 pamkax Hay4Hou membl 18Ap_2k13 komumema Hayku MOH PA.

lMpuHsaTa: 20.05.2021 r.
PeveHsuposaHa: 15.06.2021 r.

uarnghsnr@3NiL 64 SGLNLNGhU  Iwjwunwlh wqgwihb wgpwpwjht hwdwuwpwu N 3 (75)/2021



235

R rsNiLsNrb Bel STy niremst!
Rwjwuinwlh wggqwjht wgnpwpwjht hwdwjuwpwl

ACRISCIENCE AND TECHNOLOGY  ArPOHAYRA U TEXHOACTUS

Yw)pke® anau.am/scientific-journal

YOK: 631.587

Ugnpwpwjht dwpunwnpwaghwnnienLlu

Uhgwagujhl ghnwlwl
wwnppbpwywu

ISSN 2579-2822

doi:

AHATTUTUYECKAA OLLEHKA AUHAMUWKU NOTEHUMWANA BITAXXHOCTU B 30HE A3PALIU

B OPOLWLWAEMbIX 3EMJIAX

.M. ErnasapsiH d.c.-x.H., A.X. Xa4yaTpsiH d.¢.-m.H., P.A. laHnensiH

HauuoHanbHbIU agpapHbIl yHUsepcumem ApMmeHuu

yeghiazaryangurgen@gmail.com, agav:ard59@mail.ru, razmikdanielyan@mail.ru

CBEOEHWUA

AHHOTALUWUA

KnoueBble cnosa:
KanumnnsipHbIv agcopbUNOHHbIV
rnoTeHuymarl,

BJ/1aronpoBOAHOCTb,

ypaBHeHue BriarornepeHoca,
KpaeBble v HaqyarlbHble yCrioBus,

PaccmatpuBaeTtcs 3agada NpoOrHO3MpOBaHWS MOTEHUMana MOYBEHHOM Bnaru
C npumMeHeHnemMm anddepeHumansHOro ypaBHEHNA BnaronepeHoca B 30HEe
aspaumun. [pegnaraetca aHanUTUYECKUA MOOXOL BbIMUCIIEHUS MNOTeHuuMana
BNa>XHOCTK NO ITIy6VIHe aKTUBHOI'O CI104 NOYBbI B Nepno OpoLUeHnaA. I'IonyquHbM
pe3ynbTat MOXHO MNPUMEHUTb AONA pas3findHbIX TUMNOB MOYB C pPasimyHbIMU
PUINKO-XMMUYECKUMUN U TMAPODUINYECKUMN XapaKTepUcTukamu. [na HarnsaHon

psa dypee.
[EMOHCTpauumv NpeiaraeMoro noaxoaa B KoHLe paboTbl NPUBOAATCSA YNCTIEHHbIE
pe3ynbTaTbl HEKOTOPbIX PACYETOB.

BeepneHue OT BMAXHOCTU MOYBbI, X - BEpPTUKanbHas KoopauHaTta C

OnTMMM3aumns MenuopaTUBHOIO peXuMma OpoLLaeMoro
3eMnefenus 3akn4YaeTcss He TOMbKOo B YBENUYEHUU
YPOXaMHOCTU  CENMbCKOXO3ANCTBEHHbIX KyNMbTyp, HO W
B COXpPaHEHWM W YMyYlEeHWU MroJopoanst MouYBbI MpU
YCINOBUM ONTUMarbHOIO YNpaBreHnUsi BOAHBbIM PEXMMOM
B 30He aspaumu. B coBpeMeHHbIX YycrnoBusx, Koraa
NpuUXoOuUTCA  BCECTOPOHHE  WCCrnefoBaTb  BNUsSIHWE
U3UKO-XMUMUYECKUX U TMAPOU3NYECKUX MapaMeTpoB
Ha BOAHbI PEXVM B 30HE «IPYHTOBasi BoJa — pacTeHue
— no4yBa — BO34yx», HeobXoAMMO Nonb30BaTbCA METOLOM
MaTemMaTU4eCcKoro MoAenMpoBaHus B BUAE OOHOMEPHOIro
ondpdepeHLmManbHOro  ypaBHEHUst MaTtemaTn4eckomn
du3svkn. B aToM ypaBHEHUM UCKOMOW (DYHKLMEN ABRAsieTCA

NOJHbIN noTteHunan BITaXXHOCTU No4BblI, KOTOpbIn
onpenendeTcd u3 cnenytowlero ypaBHeHUsA:
H=¢-x, (1

roe H - nomHbii noTeHuuan noYBEHHOW BRarv, ¢ -
KanunnapHbIn  aacopbLMOHHBIA MOTEeHUMarn, 3aBUCALLIA

NONOXUTESTbHbIM HanpaBrieHnemM OT NOBEPXHOCTU BHUS.

BcecTopoHHEMY — MccrieqoBaHWIO — pasBUTUS  MOZENK
BnaroobMeHa B CUCTEME MNaxXOTHOro Crosi MO4YBbl Mpu
HanM4Mmn KOPHEBOW CUCTEMbI MOCBSILLEHBI MHOFOYMCIIEHHbIE
pa6otkl (C.®. ABepbsiHOB, J1.M. Pekc, 1965, L.IN. Angapos,
1985, I'.M. ErnasapsH, 2006).

OpHoMepHast mMofenb BrnaroobMeHa 3anucbiBaeTcs B
cneaywouwem Buge (C.d. AsepbsiHoB, JI.M. Pekc, 1965,
W.MN. Anpapos, 1985, .M. ErnasapsH, 2006):

@%:Q(Kaﬂj_en , )

op Ot Ox Ox

roe g—w - AnddbepeHumansHas Bnaroemkocts, K -
4

KO3 (PMLUMEHT BNAronpoBOAHOCTM NOYBbLI, 3aBUCALLUIA OT
noTeHuuana BNaxXHOCTU, € zr- UHTEHCUBHOCTb MOrMOLLEHNS
BMarv KOPHAMU pacTeHUN.

®yHkumoHanbHble 3asucumoctn K(w(p)) n ¢(w) nns
KaOOro TWMa MoYBbl OMPEAEnsoTCs UHAMBULYANbHO
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aKkcnepumeHTanbHbiM nyTem. B yactHoctu (L.11. Aigapos,
1985, .M. ErnasapsH, 2006) npeanaratoTcsa cnegyoLime
3aBNCUMMOCTHU:
o-a, ] Tl o-o
— 0 _ 0
] e BRI I e |

rae K, — koapduumeHT dunbTpaumm, @ - nepeMeHHast
BMaXHOCTb, (,- MaKCUMarbHas rmrpoCKONMYHOCTb MOY-
Bbl, /71- MOPUCTOCTb NOYBbI, (- KanUMNApHbIA agcopoLMOH-
HbI MOTEeHLUMarn nNpu BRaXHOCTW, MMrPOCKOMUYHOCTMW.

MaTepuan u metoabl

Ons peweHna ypaBHeHns (2) HeobxoauMmo 3agaTb
rpaHMYHOE M HavanbHOe YCroBUsi Ha npodwune noysebl. B
KavecTBe HayanbHOro ycrnoBusi 3agaeTcs pacnpegenexHue
BMaXHOCTU MNW NOoTeHumana no rnybuHe akTMBHOMO Cros
MoYBbI:

Hx,0)=¢(x,0)-x=q(x)-x,
roe ¢(X) - BNaxHOCTb B HayarnbHbI MOMEHT BPEMEHMU.

[paHn4Hoe ycnosue Ha BEPXHEN rpaHuLe nmeeT BUA

oH

=1- qoe—at‘
ax x=0

roe (o, - MaKkcuMmaribHasa CKOpOCTb BMWUTbIBaHWUA, d -
napamMeTp 06paTHOFO BpeMeHu, xapaKTele3yr0LLu/||7| TEeMn
BMATbIBaAHUA B MNMOYBY. Onsa YCTaHOBIIEHNA ONTUMAlribHOro
BOAHOIO peXxunmMa v perynmpoBaHmna ypoBHA rPYHTOBbLIX BOL,
Ha HWKHeN rpaHuue npu Hanudnm gpeHaxa rpaHun4dHoe
ycnosue npuHMMmaeT CJ'Ie,D,yIOLLI,VIVI Bua:

oH
K =D(h,—h,) - “)

x=l

rae D - mopynb OpeHaxHoro croka, /i, - rnybuHa
pacnosnioxeHust ApeHaxa, A4- rmy6GuHa rpyHTOBbIX BOA.

M3 ypaBHeHus (3) umeem
4(m -, )

arctg 2 . (5)

(@)=, +
() ’ 2

Pasnaras ypaBsHeHue (5) B psg Tennopa B OKpeCTHOCTU
(y N OrpaHNYMBAsACH NMHENHbIM YNEeHOM pPa3noXeHus,
nonyynm

2(m—-a,)

— . 6
- (p—0,) )

OTcloga meem
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oo _ (m-,)

= =0,
op 7P,

B kauvectBe koadbduLMEHTaA BNaronpoBOAHOCTU MOYBbI
6epeM €ero ycpegHeHHoe 3Ha4eHune:

K(w)=K,=cosnt.

MpeanonoXuM, YTO WMHTEHCMBHOCTbL MOrMOLLEHUS Braru
KOPHAMM  pacTeHuid  nocTosiHHa  (ezr=e,=const).
PesynbTaTbl MOXHO Nerko 0606LWmMTb, Korga ey 3aBUCUT
OT BPEeMeH 1 KOOpaMHaT.

OkoHYyaTenbHO ypaBHEHWe (2) OTHOCUMTENIBHO WCKOMOW
YHKLMN NPUMET BUL,

dw 0’
— =4’ (f —a, (7)
ot ox
rAe BBEAEHbI crieytolme 0603HaYeHUS:
K e
a==2, aq=->".
6, 6

Tenepb K ypaBHeHUO (7) NPUCOEAUHUM TpaHWYHOE W
HayanbHoe yCrnoBusi

dp| _ Jdp|  _
Fl, T o], e @
@(x,0)=q(x). 9)
3pecb
q:(t)=q,e™, (10)
D(h,—h
0, (1) = ([D( g)+1, (11)

roe ¢,(t)- ckopocTb BOJOOOMEHa Hah MOBEPXHOCTbIO
MouBbl, @ ¢,(?)- CKOpPOCTb BriaroobmeHa Ha riy6uHe MnoYsbl.

BogHbIn  pexunm, SABMASAKLWMIACA OCHOBHbIM  (haKToOpoM
yrnpaBneHns BO3AYLUHbIM, TEMNMoOBbIM, XUMWUYECKUM W
OMONOrMyeckMM pexumamy MouBbl, XapaKkTepusupyeTcs
BMaXXHOCTbIO (MOTeHumana) u rnyouHOW rpyHTOBbLIX BOA.
VIMEHHO 3TUMKM NapamMeTpamy onpeaenseTcs NoYBEHHO-
MEenMopaTMBHOE COCTOSIHME OPOLLUAEeMbIX MOYB B PasHbIX
rMOPOreorniorMyecknx U KNMMaTUYeCKUX  YCIOBUSIX
ApapaTcKon OOSNUNHBI.

HavanbHo-kpaeBasi 3agaya (7-9) oTnunyaetcss OT Knac-
cnyeckon 3agadn (A.H. TuxoHos, A.A. Camapckui, 1977,
H.C. MNMuckyHos, 1970) Tem, 4TO 3AeCb rPaHNYHbIE YCOBUS
(8) HaknagblBatOTCS HE Ha MCKOMYIO (PYHKUMIO @, @ Ha ee
Npou3BOAHbIE.
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Pe3yn bTaTbl U aHaANU3

BBeaem HOBYIO (OYHKLMIO NOCPEACTBOM

Ulx,t)=¢(x,t)-A(t) x>-B(t)x, (12)

roe A(t) n B(t) - HensBecTHble yHKUMM U Mognexart
onpegeneHuto. AT QyHKUMM BbIOMpaem Tak, 4TOObI
dyHkums  U(x,t) yoosnetsopsifia HyneBbIM rPaHYHbIM
YCrOBUSIM.

oul _aul . (13)
ox |, Ox|_
Nmeem
oU op
— =—| =B(f)= —B(t).
O » Ox » ( ) ql(t) ( )

Ortctoga crieqyeT, 4to

B(t)=q, (1), (14)
oU op
—1| =—" -24(t)/-B(t)=
ol ", T HANI=E0)

=q,(¢)-24(¢)I-B(t)=0

A(t):%—l%(f)_ (15)

NTak,

q,(t)—a,(?)
21

Tenepb paccMOTpuM HavanbHoe ycnosue (9).

U(x,t)=p(x,t)- x*—q,(t)x. (16)

W3 ¢(x,0)=q(x) cneayer, uto

_ 2(0)_ 1(0) 2
U(x,O)—q(x)—%x - a7

-q, (O)x = l//(x).
Takum o6pasom, oTHocuTenbHo dyHkumm U(X,t) bl
MPUXOAMM K CrieayoLLein HadanbHO-KpaeBon 3ajave:

ou  ,o0U _

_— = = 1), 18
o e ) 1)
6_U :a_U =0, (19)
ox|,._, Ox|._

U(x,0)="¥(x), (20)

rne  f(x,t)=2a’A(t)-a,-A "(t)x*-B'(t)x.

Ugpwpwjhlu swpunwpwaghwnninil

3ameTum, yto ecrm W(x,t) v V(x,t) asnswoTtca pee-
HUSIMW TPaHNYHBIX 3agad

ow oW
—= + f(x,t
o~ e )
oy v g (21)
ax x=0 ax x=[
W(x,O) =0
o ,ov
—=a
ot ox’
oy, (22)
Ox |, Ox|_
V(x,O) = (x)

TO B cuny nuHenHocTn 3agaum (18)-(20) ee pelleHue
MOXHO npeacTaBuUThb B BUAe

Ux,t)=W(x,t)+V(x,t). (23)

3arimemMcs pelleHeM rpaHnyHon 3agaum (21). Ee pelue-
HVe 1Lem B BUae

W.x,t)=X.(x)T,(t), (24)

n

Xn(x)zcos%x, (%)= X, (x)F, (2).

Yuutsisas, uto W(x,0) =0 pnadyrkumn T (1), nonyqaem
cnepyouiee obblIkHOBEHHOe AuddepeHumansHoe ypas-
HEeHue:

2
O e OO
C HavanbHbIM YCrOBUEM
T,(0)=0. (26)
PelweHne HavanbHOM 3agaun (25), (26) nmeet BYA

2
arn

T (1)= je_(l) k() e

Tenepb hyHKUMIO f(X, ) NPOAOIIKAEM YETHO MO apryMeHTy
X Ha nutepeane [-/,0]. Mockornbky

£ (1) = X, (¥)F, (1) = cos - F (1), e
TO B KayecTBe KoadpdpumuneHToB Pypbe GyayT

F,(1) =%jf(§,z)cos%§d§ -

:%jf(f,t)cos%édé
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Moacraensis BoipaxeHue Ans f(x, 1) ua (20), nonyunm

2L 2a°A(t)—a, -

Fn(f)=7f

o| —A4'(1)E* - B'(t)¢

Wtak, pelueHune 3agaun (21) saanucbiBaeTcs B Buae

cos%fdéj. (30)

0

W(xt)=Y X, (x)T,(t)= (31)

= Zm:(;[ e—(”zﬂ] (t=7) [%':[f(g,t)cos%(gd(f)}dr)cos%x.

Tenepb nepexoanm K 3agade (22). 3aech pelLeHne Takke
ULLEeM B BUAE

Vix,t)=X(x)T(1). (32)

YunTbiBas rpaHuyHble ycroBus 3 (22), byaem nvetb
X'(x) +1.X=0, (33)
X'(0)=X"(1)=0. (34)

3apava (33), (34) npeacrasnset cobor 3agady Ltypma-
NuyBunns, pelleHve KOTOPOW AomnyckaeT BUA,

2
Xn(x)=Cncos%x, /1=i,,=(%j. (35)

PelueHve ypaBHeHWs!

T'(t){@]zf(t) ~0 )

MOXHO 3anncaTtb B BUae

T'(t) = Dne_(a’m] . (37)

Torpa obuiee pelweHne 3agayn (22) npeacrtaBum B Buae
psiaa

V(x,t)= iVn (x,1)= iCn cos%xe[lJ t, (38)
n=0

n=0

roe koadduumerTsl C, noanexart onpegeneHwo. M3
HavarnbHoro ycnosus V(x,0)=¥(x) nonyyaem

w(x)=C, cos%x, (39)

roe
1

C =Hw(§)005%§d§» n=0,1,2,3 .. (40)
-

OyHkUMIO W TakKke NpOAOoIHKaeM YeTHO Ha MHTepBsane
{-1,0]. Vimeem

238
21 n
C = 7jw(§)cos75d§. (a1)
0
Takum obpa3som,
2 |:q2(0)—q1(0):| 2
cos%édﬁ, n=0,1,2,3..
CnepoBaTenbHo,
U(x,t)= ,,ZO:'C” cos%xe(’] + )

2
arn

+g(j;e(’] (=) %J:f(g‘,z')cos%&lé dz’)cos%x.

OkoH4aTenbHOE peLleHne nckoMol 3agaun (8)-(9) npumer
BUA

o(x,t)=U(x,t)+A(t) x’+B(1)x, (44)

rae dyHkumm A(t) v B(t) 3apatotcs nocpeacTsom ypas-
Hewuit (14), (15), a U (x,t) cornacHo ypasHeHuio (43).

PaccmoTpum criegytolmii YacTHbIn cnyyan. B kayectse u
6epeM Ux ycpegHEHHbIE 3HAYEHMS.

4 = 51 =const, ¢, = 52 = const. (45)

Torpa nmeem
a’ (52 - 51 )
/

YTU pelleHve HeoaHOPOoOHOW

f(x,t) = —a, =const.  (46)
HeTtpyoHo ybenuTbes,
3agaun (21) npumet Bug

a’ (52 _51)

W(x,t):2 7

—a, |t. (47)

Tenepb paccMOTpUMM COOTBETCTBYlOLLEE OOHOPOAHOE
ypaBHeHue (22).

Cniepsa Bblumcnum koadduumeHTsl dypse Cyu C,, npea-
nonarasi, YTo B Ha4arbHbIil MOMEHT BPEMEHW BRAXHOCTb
poryckaeT cnegylolee npencrasnedne ¢(x)= [°-x?,
0<x<l.
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Nmeem
1

2 n
C, :7Jw(x)cosTxdx =

0
1 1 q q 1
:2ljcosﬂxdx gsz s— xdx M.{xz o0s 2 xdx —
o [ Iy 0 [
— (48)
—ﬂjcosﬂxdx, n=0,1,2,3, ..
[ [

0

OuyeBuMaHO, 4TO nepBblA UHTErpan 06pau.|,aeTc;| B HyIb.
|/|CI'IOJ'Ib3yF| 3Ha4YeHne nHTerpanos

2
n =l ecrm n=2k+1,
J-XCOS—X X = Tn n#0, (49)
0 0, ecru n=2k
l3
— ,ecnnn=2k+1,
Ixz cos—xdx=4 7 3”
) ! 2 n#0, (50)
n?’ ecmn=2k

Obynem nmeTb

2(g.-q) ar

ecmn=2k+1,

2.2 2.2°
Cn — Tn T }’l_ B n#o,
i 4g 2(4:-4))
2t i + o ,ecrmn=2k  (50)

Cozilz_l(gz 51)1 ‘LI n=0.

WUTak, pelueHve nccnegyemMon Hamu HavarbHO-KpaeBon
3aJayn B 9TOM criyyae npuobpeTtaeT Buz

)2
(p(x,t)=%+§1x+%+
© _(amn’, g —q
+ZCncos%xe( ’j +2 M—al t,
n=1

rae C, 3agaroTcs nocpeacTsom ypasHeHus (51). 3ameTum,
YTO COOTBETCTBYIOLMIA pPAL  CXOAUTCS  PaBHOMEPHO,
MOCKOSIbKY A1 HEFO MaXKOpaHTOM CRYXWUT CXOASLLUACS
4YncrnoBo psg Buaa

c- i% c =const)_

uarnahsnr@8NiL td SchhuLNLNahu

Ugpwpwjhlu swpunwpwaghwnninil

Hwke pns pgemoHcTpauuy pasBMTOrO Hamu nogxoga
npuBeaem pesynbTaTbl HEKOTOPbIX YNCIIEHHBIX PAcyYeToB.
Myctb rnybuHa noussl [=2 M ckopocTb BnarooGmeHa
Ha rnybuHe ¢q, =—1,5 wmlcyt u g, =-0,05 m/cyT Ha
NMOBEPXHOCTU MOYBbI T[PYyHTa paBHbl COOTBETCTBEHHO,
a,;=0,05 m/cyT, a=0,5 wm/cyT. Ha pucyHke 1. nsobpaxeHa
3aBNCMMOCTb KanumnsipHO-a4copbLMOHHOro noTeHumana
nouBbl @ (X, ¢) oT ryBuHel 0<x <2 nousbl 3a MEXMNOMMNBHOM
nepuwog snaroobmeHa.

Ha PUCYHKe 2 0To6pa>|<eHa aHannTn4yeckoe 3Ha4deHune
noTeHumnana BRaXHOCTW B Buae rpaduka d)yHKLI,VII/I C
OByMA nepemMeHHbIMN.

YncneHHble pac4yeTbl BbinonHeHbl Ha ABM. Kog HanucaH
Ha s3blke Python.

4.04 e

3.54

3.04

2.54

olx, t)

159

1.01

0.54

0.04

0.00 0.25 0.50 0.75 1.00 125 1.50 175 2.00
X

Puc. 1. [IuHamuka kanunnapHo-aacopbLUMOHHOrO noTeHumana B
MEXMONMBHON MEPVOA OPOLLEHUS 3a MepBble, TPeTbU U
nATble CYTKW BriaroobmeHa.

(3'%)0

Puc. 2. [IByxmepHoe pacnpegeneHue noTeHumana BraXXHOCTU
aKTUBHOTrO CMos NoYBbI NO riybrHe 1 No BpeMeHM!.
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3akn4yeHue

PesynbTaThl YACNEHHOrO pacyeTa M MX COMOCTaBIiEHWe
C MOneBbIMW [aHHbIMW TOKa3biBalOT, 4TO B MNepuosa
OpOLLEHNs1  npeaslaraeMblil  aHanUTUYECKUA  MOAXOA
BbIYMCIEHUS MOTEHUMana BMAAXHOCTU aKTUBHOMO Cros
noyBbl Mo rnyovHe ¢ JOCTAaTOYHOM TOYHOCTBIO BbIABIISET
OVHaMUKY  KanunnsipHo-aacopOLMOHHOrO  moTeHuuana
N NO3BOMSIET MPUMEHATb €ro AN pasHbiX TUMOB MOYB C
pasnU4YHbIMN PUNKO-XUMUHECKUMU U TUAPODUINYECKNMU
XapaKkTepucTMKaMu.

B3amevanve. Co3gaHuio nakeTa nporpamm no onpeaeneHunto
noTeHuMana MOYBEHHOW Brarv Ans KOHKPETHbIX TUMOB
MOYB C KOHKPETHBLIMY (PU3MKO-XUMNYECKUMW NapameTpamm
npeanonaraeTcsl NOCBATUTL OTAENbHY paboTy.
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Udthnthwaghp: Y%hunwpyywsds Ewbpwghnl gninned hnnh unbwyniejwl wynintughwih ywbpiwwnbunidp unbwyw-
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Unwownyynn unwinbgndl wnwyb] wyuwent UGpyuywgywd £ wphuwwmwuph dGpentd® npnpwyh hwpdwnpyubph
pUwjhU wpnnituputph nGupny:

Analytic Assessment of the Moisture Capacity Dynamics in the Aeration Zone of Irrigated Lands

G.M. Yeghiazaryan, A.Kh. Khachatryan, R.A. Danielyan

Armenian National Agrarian University

Keywords: capillary adsorption potential, moisture conductivity, moisture transfer equation, boundary and initial
conditions, Fourier series

Abstract. The issue of forecasting soil moisture capacity using differential equation of moisture transfer in the aeration
zone has been considered. An analytical approach for estimating moisture capacity per the depth of active soil layer in
the irrigation period has been recommended. The obtained outcomes can be used for different soil types with various
physicochemical and hydrophysical properties. To make the recommended approach more demonstrative the results of
some numerical computations are introduced at the end of the current work.

lNMpuHsaTta: 20.05.2021 .
PeveHsupoaHa: 15.06.2021 r.
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uwnwywpdwl hwdwywngp sh pwywpwpnid Gpelb-
ynLejwl ywhwusubpp:

Cuwn 01.02.2021 pdwlwuhg Uhugl 01.03.2021 pdwlw-
Up Ywwnwpywsd nuntdUwuhpnieintlubph® gnpénn hw-
dwywpgU ntup Jh wnp pEGpniejnibltn. ynnpnhbwgynn
ninnnipjwdp uwgdGnniyubph yupgwynpdwl nEdhdut-
np wmwppkn GU, npwuuwynpunwjihu vhengutnp hwplywn-
pwpwp nwunwd Bu, UGé pyYny Ywlgqwnlbph wwuwn-
dwnny wybwunwd £ Junthph éwhuup, Jhwdwdwluwy
dGéwunid £ 2ppwlw dhpwdwyph wnunnnywédniejnilp:

Unwownyynd E UEpnuGr Ynnpnhuwgywd Yuwnwywp-
dwU hw2dwpyh hwdwlwpggwjhu Gnwuwy: Spwuuwnp-
nwjhU nGntywnnputphg unwgywéd nbntlwwnynipjwu
hhdwUu Jpw Ywnwywndwl yGnnwd dowyynid £ hwdw-
Wwwnwupuwl dpwahn, npu ntnpyynid £ dwytplnipw-
JhU uwppwynpnedutphu:

Nrpwgnudutpu neuncduwuhpybp GU Uwiningh wynnnunwjh
dwlwwwnphwthnnngwjhu gwugh (6$38)* Uwpwnng-Udhp-
JwUu puwgdtnniyhg nEwh dwy 2ntyw hwindwéh nunnnipe-
Jjwdp: Yhunwpyynn dwdwluwywhwwnywsénid gpwlgyby
GU puwguGpniynid YwuqUwé' pnywwnpnn (Yulwg) wq-
nwuwuhl uwwunn, huswbu Uwl nruntdUwuhpynn
ninnnipjwdp wlugunn wywnnutGpGUwubnh pwlwyp: U)-
unthGnl thnpdwpwpwlwu JGpnnny npn2yt| £ UGy wy-
innutpGUwjh vhghU nLawgnidp, npp Yuaqub £ 172 J:

Unnpnhuwgywéd Ywnwlwpdwl dwdwlwy hnupnd
wywnndnphiubpp GpplUbGynd GU pun Ywpgugnigw-
yh, hwenpn fuwsdGpniyphu UnnBunwd Bu, Gpp Jhwunwd
E Jwlwg wgnwlwlp: Unnpnhtwgywé Ywnwlwndwl
uGpnpdwl 2unphhy Ypdwwynid GU wywnndnphiubph
wnpgGlwyndutpp, wwywhnyynid £ wulywuqwn Gpput-
ynipyniup, W bjwqgnid GU lnpwluwnpunwjhl nLpwgned-
UGpp: Wu yuwnwydwpnudu wudwunwd GU uwlwg wihp
(A.A. Bnacos, A.M. lNopenos, 2014):

Unnpnhlwgdwéd Ywnwywpdwl hwdwywnpg UEpnubnL
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hwdwp wuhpwdtwn GU hGunljw] bLwlwlywu wwjdwl-
utpp (®. Xent, 1966).

1. Unnpnhuwgynn thnnngp jnLpwpwlgnip nunnLejwdp
wEwp E nluGuw Gpyniuhg ng wwlwu GprplUlEyGh gnnh:

2. Unnpnhuwgynn thnnngh huwgdGpniyubph (nLuwgne-
gwjhu Ywpgwynpuwl ghyitpp wtwp £ |hutl uhl-
untjup Ywd vhdjwug pwquwwwwnhyn:

3. Unnpnhuwgynn thnnngh puwgdGpniyutph Jhele hG-
nwynpnipjnitbutpp swbwnp £ gpwquugbu 800 U-p
(H.B. NMeHbwuH, B.A. NaBpukos, 2013):

Uwpwnngh ynnnunwl pwywpwpnid £ Upywéd wywjdwl-

utiphg Gnyntuhu. Gpeltytlh gninhUtpp Gpyntuhg wybih

GU, uwgdGpniyutph Jdhpl hGnwynpniejniup sh gbpw-

quugntd 800 JGwpp: Gppnpn wwjdwup pwywnpwnb-

(L hwdwp wuhpwdtw £ Yuwnwnptb) nwgdGpniyutpnid

Jupguwynpdwl dhulinyu ghyih hwaqwny:

Uwpwnngh wynnnuwjnid Yynnpnhtwgywé uwnwywpnid

utGpnuGnt hwdwn wuhpwdtwn GU hGnlyw] GluyGnw-

JhU nyjwutpp.

1. UGUnpnuwywu thnnngh Gpypwswhwywl wwnpw-
JGuinpGpp LY. 1):

2. hwgdbpniyutpny wnpwuuwnpunwihu hnuph GpeUt-
Uniejwl huwntUuhydniejntll puwin nunnnipnLUUGPh
(wn. 1):

3. 3Gnwgnwundnn Jwjpninwihb thnnngnd tnnpwluwnnp-
nwjhu dhgngubph wpwaniejntultpp (wn. 2):

3Gwnwagnunynn JwjpninwihU thnnngh swihtpp (wn. 3):

Uwjpnitnwjhu thnnngh ypw |nruwgnijgbph wanwuwu-

utph Y4nnpnhtwgdwl hwdwn Ywplnpdnd £ Gprlb-

Unipjwl hw2qwpywihu wpwanipjwl dhon punpnip-

jntup: Cuwnn punhwunip swhneduGph® Jncpwpwgnep

Jdhpwlwiph hwdwp npnaynud GU  wpwagniejntuutph

hwawhunipyntuutpp'  wpunwhwjnywd  wnnynultpny

(wn. 2): YWunthEnl wyn wnyywiuEph hhdwu Yypw Yuw-

nnigynd GU wydwnndnphUGph wpwantpntlutph hhu-

nngpwdp W pw2fudwl Ynpp LY. 2):

Urnyniuwy 1. Spwluwnpunwihl hnuph hunGuuhynienitup*

huntluuhynipjniup, u/d

hwgdbpnLyutn | 1l
ninhn wp dwfu ninhn wp
u 26 28 34 128 84
& 236 92 686 352 48
q 900 264 88 572 76
' 92 144 164 336
v 240 156 180
&) 150 198 200 480
E 184 324 - 186 300

*Ywaquyt) £ htnhuwyh Ynnuhg:

] v
dwlu ninhn wg dwlu ninhn wyp dwfu
164 586 282 1334 96 202

124 488 398 100 870 172
268 616 200 1148 380 644

316 922 110 1462
1342 1314 254
464 1024 66 270 1050 150

1306 156 126 934 148 266
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LY. 1. Uwpwuningh wynnnuwjh Gpypwswthwlywl wwpwdbnpbpp (Guquyby £ htnpuwlyh Ynnuhg):
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Ungnuwly 2. Spwluwnpuwiht Jhengubph wpwagnt-

rjnLuutpp*
'= -é
c < -
=] S = o S s s 2
25 223 23 3-8
.S = 3L E = [ &g 3
e &3 gc = '§ c 3>
52 £33 © S = = 235
] g= 3 o 2 3 333
s2s2 3532 s3 Tg g3:2
= (=S =
5523 5553 S5 &G2x 2E%Ss
20...30 25 8 4 4
30...40 85 24 12 16
40...50 45 88 44 60
50...60 55) 64 32 92
60...70 65 12 6 98
70...80 75 4 2 100
Cunwutup 200 100
Ungniuwl 3. Uwpwnngh ynnnuwih swihGpp*
- =) (<]
. H . 3 Fi
55 £ £ 3 S_¢
2 2 =& =3 3 3S<c
= S o LS = =5 &
£ 58 3E Ei; =2 EE3
T  BE 23 35 E_E3=
3 33 2 &5E EZESES
2 23s c5s bS &8s 5SS es5c
u 27 0 20 B
] 38 98 20 B
qQ 97 86 20 B
Q) 32 195 20 3
G 23 227 20 3
2 19 247 20 3
E 36 188 20 3
*Ywaquyk| E hGnhuwyh Ynnuhg:
%
100_|
80_| //%\
60_] Z &
40
20—
0 —F .I ~ T
10 20 30 40 50 60 70 80 90 ku/d

LY. 2. UpwgnLejntuubph hhuinngpwd (Gwquyt; £ htnpuwyh
Lnnuhg):

244

Upwagnipjwl hwwhuntpntubpp (wn. 2) wadwu Yup-
gny gndwnbnt hhdwu dpw Yunnigyned £ Yninwydwl
Unpp (UY. 3), npp hUwpwynpnipintu £ wnwihu npn2bg
ynnpnhuwgywéd Ywnwdwpdwl hwpdwpywihu  wpw-
gnLpeintup gwulwgwsé innynuwjht wpunwhwjnniejwdp:
Inphgnuwywl wnwugph Yypw Lpdwsd U wdnndnphuk-
nh wpwantpnLlltnp, huy ninnwahg wnwlgph ypw®
hwéwhunipjwl Ynitnwynidu wadwl Ywpagny: Yntinwy-
dwl Ynph punpn2 YGwntkpu Gu 15, 50 b 85 %-hu hwdw-
wwwnwupiwunn Jwywnnwyutpp (B.B. MeTpos, 2007):

Upmyniupubipp b yGppniénipyniup

EppwlwuntejwUp ntuntdlwuhptup Uwpwnngh wynnn-
wnwjh uwgdGnpniyutpp.

1. «U» (Uwpwnng-huwhwljwl) fuwsdtpniynid Gpelt-
Unceiniup Ywaquwytnpwyws £ epythne (hwadwnpyuwih
nyjwiubpp UEpYujwgdwéd U wnnuwy 1-nwd): ®nih
wdbUwéwlupwpbnuwsé  gnuiint huwnbUuhynipiniup
npn2yntd £ hGinljw| pwuwalny.

N=Npn-+Nys+Nawp Kpq» /3, (1)
npinkn Now., Ny, Nawp-d hwdwwwinwuhuwlwpwn
ntnhn, we W dwhu Gprlltynn inpwuuwnpunwjhl hnuptph
wnwyblwagniu  hunGUuhydniejnibubpl U,  Kpe-U'
pwadwagnuhnipjwl gnpdwyhgp, UGy Gprltytih gnnnt
nGwpnwd* 1,2, Gpynt GppUtyGh gnnint nGwpnid® 1,9,
Gptp GprlUbyth gnunnt nbwpnud® 2,7, snpu GprlUbytih
gnwnL nGwpnid* 3,5:

1-hU thnith wdGUwéwupwpBnUywé gnunint huwnGuuh-
yncejnitup Yuagunud £

_ (124+202) +822 + (388+96)
2,7

N, =604 U/d,

2-pn thneplp®

_ (128+84) + 164

N, =197,8 u/d,

ynounn [nLuwgnigwjht yuwpgwynpdwlu ghyh wnlnnne-
pjnLup’
7 =0044+197.8) _57 3.
¢ 14

Pninp hw2dwpyubpp Yuwnwndtp BU hwdwudwl uygpniu-
pny. wpnyntupubpp UEpYwjwgywé G wnynluwy 4-nud:
Unnpnhlwgdwl wwjdwuh hwdwawju® hwugnigwjhu
ythuh «2» (Uw2wnng-Udhpjwl) uwgdbpniyp® Tg_u J:

Unnpnhuwgdwl  Gpypnpn wwydwlp  pwywpwnbint
hwdwp pninp pwgdGpniyuGpnid npwtu yupgwynpdwu
ghyth  wunnniejntt £ punniuynd  hwugnigwjhu
huwgdpniyh Ywpgwynpdwl ghyh wnlennniejniup:
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% Unyniuwly 4. Iwdwnyuwjhu gnigwuhubn®
100
huwntGUuhynipjnilp,
9035 ap  Pwsitpnuh uig shuun,
______ wlyjwluntdp Ty Y
80 I NI NZ N3
70 | 1 Uwuwng -
60 | huwhwyjwl® «U» 604 198 - 57,3
50— —— — 2 Uwuwng -
0 | Unuyngjul®  «P» 386 375 - 54
| 3  Uwpung -
30 | Pwnpwujwu® «GQ» 620 302 358 91,4
ZDLS_ . | 4 Uwuwng -
10 | Endwljwl’  «» 582 541 233 82,6
0 .|_25 3.*.; 43 -1 5 Uwuwng -
10 20 30 40 50 60 70 80 9 100 7 MnL2yhu* «G» 497 580,7 - 76,9
6 Uwpuwng -
LY. 3. Upwgniejniuubph Yninnwydwu Ynp (Gwquyly E he- Udhpjwt* «2» 424 504 444 97
tunpGlwgh'  «E» 588 499 444 95

bwlwyg wgnwlwluh wnlnnnipintup hw2dwnpyynd E
hGunlyjw| pwlwaéalny.

ty=to-q+(N Tg/3600)q, U, 2)

npuntin 4-U Jwpnpnh nbwyghwih dwdwuwyu E, %=2 \,
q-U* wywnndnphiubph Jhgl Udwquagnuyu wldwnwlg
dwdwuwywjhu Jhowlwjpp, fuwnp GprUbyniejwlu
nGwpend* ¢=3 J, N-p° wdtlwéwupwpbnuywdé gnuinnt
huinGuuhdniejnitup, 7,-U° hwugnigwiht  huwgdGpniyh
ghyth wndtpp:

Ihduwywlu ghyh hwadwnyhg hGinnn wuhpwdtwn £ yuw-
inwnbp unnwgned.

Ty-tyg1-tung. ~tys2-tung. ~Tygatung. =0 ®)

Wju wwjdwuht spwdwpwnpbint nbypnd wdblwgwé
dwdwuwlwhwwnywsdp wnnynuwjhu hwpwpbpnipjwdp
gnudwpynd £ hhduwywu ghyphu' ynnpnhuwgynn
ntnnniejwup’ 50-70 %, Gnwihnt, ywpgwynpdwl nbw-
pnd* 50 %, huy Jjnwu Gpyni ghyph nbwpnd® 25 %:
Uhgwuyjwi ghyth wunnnipiniup Uwawngh wynnnunwih
fjuwgdGpniyubpnd ywadnud £ 4 J, «U» (Uwpunng-
huwhwwl) huwsdGpniyph Ywlws wgnwupwuh nln-
nntEjntbultpp’

t= 2-3 + (604-97/3600) - 3 = 47,
tya=2-3 + (198:97/3600) - 3=15 y:
Uinniqunud £ Gunquiynpuwl ghyip’
47+4+15+4=70 |:

Shyih minnnipntuhg wybwgwé 27 Jujpyjwuh 70 %-p
gnidwnynid E #y,.-hu, huy 30 %-p* #,z-hu.

t=47+19=66 U, t,=15+8=23 y;

*Yuquty £ htnhlwyh Ynnuhg:

Upnjntupnud®
97=66+4+23+4 (:

Rwoywpyubph pupwgwywnpgp Ungyuu E Jjnwu pninp
hwgdEpniyutph hwdwn (wn. 5):

YUnnpnplwgywé Juwnwywpdwl gpuwdphyh Yunnignedp:
Nunnwuyntt ynnpnhuwwinwihu hwdwlwnpgnud «dwlw-
wuwnph-dwdwuwly» gpwdhyp Ywrnigdwl hwdwnp hn-
nhgnuwywl  wnwugph dJpw  Updnd £ dwdwlwyp
(Ywipywu), huy ninnwéhg wnwugphg dwhu, wwhww-
ubny Jwupwnwpp, géwagpynid £ Yynnpnhuwgynn thnnngh
hwwnwywaghép' «U»-hg «E»  fuwgdbpniyp:  Lpdnd  Bu
fuwgdbpniyutnh vhgl hbnwynnpniejnitultnp, ninGdwutph
Gpwnnipyntllpnp W jncpwpwlgnp fuwgdbpniyh
Jwpgwynpdwl ghyu pun tnwywintbph inlennnientultph:
Ntnnwéhg  wnwugph wp Unnuhg' hnphgnuwlywu
wnwlgphUu gnigwhtn gountd BU «U», «P», «Q», «W», <G,
«2», «E» uwgdGnpniyutph uwhdwlwagétpp: Inphgnuwywu
wnwlgph nunnniejwdp,  wwhwwubin  Jwu2nwpp,
dwhuhg we Uynd GU YnnpnhUwguwl ninnniejwl
hweonpnwpwp thnthnpuynn wqnwlpwuubpp (hhduwywu
L Jhowlw ghytpp): Ynnpnhwgwé Yuwnwdwpdwu
gnwdbhyh Ywrnigdwl hwdwnp wUhpwdbin £ Lwl
nnpn2t| dwdwlwyh dwwywytuh wulyjwl rbpnie)nLup.

0= (Vn My)
3,6 M,

tan , (4)
npntbn Vy-U Gpeubynipjwl hwdwpywhl wpwagnt-
pINLUL £, My-U* hnphgnUwwU dwuwnwpp, Mo, -U* nun-
nwahg Jwuwnwpp:
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385 npuntn tuz'U hwugnigwjhu fuwgdGpniyh wnwytGwagntu
tan ¢=

s , =59

3,6-30 Jwlws wgnwlpwuh inbnnniejncll k,
dwdwlwyh dwwywybuh wjuncpntup yugunid £

> tg= 0,651, U, (5) ty =0,65:39 =254:
U1ud:30J tm(g.u):97 l.l
LA _ 97 4 _

62-4-31 +— — AN (VAN —— a%
59-4.34 | F | [

61-4-32

OC /{A\\\\M[/{mmwlll{l\\\\'ﬂl{

)
Q 5
O
g X
o g 0 N R

e 27 \ / \

wr 2 SR R N4 Wi
o XXX X0 0

54-4-39 | 2 //': g /):\\\\ ///l:\\\\ ///):\
50 100 150 200 250 00

Uh 1ud:5

LY. 4. Uwpwuningh ynnnunwjnid uwhdwlwgéjwé dwdwlwyh dwwwytuubnp (Guwquyt) £ hGnhluwyh Yynnuhg):

Ungnruwy 5. 3w2dwpywjhlu gnigwuhutbp®

Ywlwg wgnwlwlh tnbnnnip)nLlp,

3/h howgdbpntyh wuywlnidp 4 Shyth unnignid “wll“;ifgiﬁgihmh
tys1 tys2 tyg3

1 Uwwnng - huwhwlyjwl® «U» 47 15 - 47-4-15-4 66-4-23-4

2 Uwwnng - Unuyngjui®  «P» 30 29 - 30-4-29-4 51-4-38-4

& Uwwnng - Punpudjwl’ «Q» 58 26 27 58-4-27-4 58-4-34-4

4 Uwwnng - Bnidwljwl’  «» 42 42 17 42-4-17-4 63-4-26-4

5 Uwwnng - Mnwpyhu’ «G» 45 23 - 45-4-23-4 60-4-29-4

6 Uwwnng - Udhpjwu® «2» 83 39 34 39-4-34-4 50-4-39-4

7 Uwpwng - npGlwgh'  «E» 46 39 14 46-4-14-4 66-4-23-4

*Ywquyb) £ hGnhuwyh Ynnuhg:
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Unnpnhuwgynn thnnngh ninnniejwUp npwluwynpunw-
Jhu Jhgnglubph wllywugqwn GppUbGynientll  www-
hndGint hwdwn |ntuwgnigbph Ywuwg wgnwuwlltpp
wbwnp ntuGUwl nGnwownpdtn®

tmbq. = 3,6'L/Vh, q.l (6)
npntn ViU GppUtyniejwl  hwdwplwiht - wpw-
gniejntul k, L-p* hwpqwpyynn tnwpwénipjwl Gplw-
npnienLup:

Stnwwndbpp hw2dwpyyned BU hwugnigwjhb fuwsdt-
nnLyhg (H. NbiceHko, 2013).

1. «2»-hg «E»* oo =%=25,2 y:
2. «2»-hg «b»" Lo =%=27,3 U:
3. «2»-hg «W»* Loy =%=51,9 y:
4. «2-hg «»" L 00 =%=79,5 U:
5. «2»-hg «P»’ Lo =%=96,4 y:
6. «2»-hg «U»* L =M=103,1 y:

Wunthtinle uwhdwlwgédynid U dwdwlwyh dwww-
Jeultpp (uy. 4):

Unnpnhuwgywséd Ywnwywpdwl gpwdbhyu ninnynid E
hGnlyw| Gnwluwyutpnd. thnppwgynid £ dwdwlwyh
dwwuwytuh (wjuntpiniup, thnthnfuynud £ @ wuyjniup
L ngjw) fuwgdGpniynid ynnpnhuwgywé ninnnipjwdp
wyblwgynd £ Jwlws wgnwlwlh wlnnniejniup:
Pwuh np dwdwlwyh dJdwwwyblup hwpywpyyt, E

Ugpwpwjhu dwpunwpwaghwnnteiniu

0,65%,-h swihny, www uunhpp Ywpth £ yGpuglt)’
Unudhywwihu  ninnnipjwlu hwyhu - wybiwgutbiny
Jwlws wanwuwlh inlnnnipeniup:

Gqpwlwgnipjntl

NiuntdUwuhpnieynibuGph hwdwéwju® Uwwnngh wn-
nnunwjnd Gprutynipjwl Yuaqdwytpwndp sh pwyw-
npwpnid inpwbuwnpunwihu hnuph ywhwugUbpp: NLuwinh
wUhpwdtywn £ ubpnut, Yynnpnhtwgywé Junwywpdwu
hw2qwpyh hwdwywpgswiht hwdwywpg, hugp huw-
pwynpnipintt Yunnw puwgdbpniyubpu wuglbp wnwug
Jwlguwnh, Ypdwwnt nmpwluwnpunwjhu npwgnidubnn,
funtuwth) fudnnnidwjhu hpwyhdwyutphg, ujwqbgut]
2npwlw Jhowdwinh wnunnunywénip)nilp:
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BHeapeHue cucteMbl KOOPAUHMPOBAHHOIO ynpaBneHust Ha npocnekte MawToua

X.I. XavyaTpsH

HauuoHarnbHbIlU yHU8epcumem apxumekmypbl U cmpoumernscmea ApMeHuu

Knroyeenle crioea: asmomamu3aupogaHHasi cucmema yrpaeneHus dguxeHuem (CECF), Yukr, KoopOUHUPO8aHHOe

ynpaerneHue, epemMeHHas wkKara, osuxeHue

AHHOTauwusa. B cratbe npegcraBneHo BHeAPEHNE CUCTEMbI KOOPANHUPOBAHHOIO YNPaBneHns ABWKEHNEM Ha OGHOM
13 neperpyXeHHbIX y4acTkoB EpeBaHa - Ha npocnekte MawToua.

CornacHo NPOBEAEHHbIM UCCRELOBaHNAM, BHEAPEHME MPeasioKEHHOMW CUCTEMblI MOXET MOBbICUTb Ge3onacHoCcTb
OBWXEHNUA Ha MNpocneKkTe, COKpaTtuTb Ono3gaHuA TpaHCcnopTa, KONMU4YecTBO OCTaHOBOK, nsbexartb I'IpO6OK, a TakKxke

YMEHbLUUTb 3arpAa3HeHne 0pr>|<arou.|,e|7| cpeabl.
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Introduction of a Coordinated Management System on the Mashtots Avenue

Kh.G. Khachatryan
National University of Architecture and Construction of Armenia

Keywords: Automated Traffic Control System (ATCS), cycle, coordinated management, time band, movement

Abstract. The article considers the introduction of a coordinated management system for traffic organization on the
Mashtots avenue - one of the heaviest traffic roads in Yerevan.

According to the conducted studies, introduction of the recommended system would enable to increase the traffic safety
on the mentioned avenue, reduce transport delays and number of stations, as well as to avoid congestions and reduce the

environmental pollution.
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AHHOTALUWUA

M3yyeHne BONpocoB hopMMpPOBaHUS NPeanoKeHUs Ha 3epHOBOM pbiHke Poccuit-
ckon denepaumn Yepes nokasaTteny BanoBoro cbopa 3epHOBbLIX M 3epHOBOB0BbIX
KyNbTyp, B3ATble B KAYECTBE COOTBETCTBYHOLLIMX MHAMKATOPOB, MO3BOSIAET BbIBUTH
TEHAEHUMW 1 CTPYKTYPHbIE COBUM B (DOPMMPOBaHNN NPeanioxKeHUs Ha 3epHOBOM
pbIHKe.

Ha ocHoBe npoBeaeHHbIX UCCreqoBaHMii MOXHO CyOWTb KaK O pesynbTaTyBHOCTM
NPEANPUHAMAEMBIX Ha MPOTSKEHUW MOCMEAHNX JET aKTUBHBLIX MEp CO CTOPOHBbI
rocygapctea v GusHeca rno yBermyeHnio 0GbeMOoB MpPOU3BOACTBA 3€PHOBLIX, TaK
M O HEOBXOAMMOCTM PELLEHUSI KOMMIEKCa HEOTNOXHbIX 3ada4 Mo oGecrneveHmo
YCTOM4MBOCTU B MOOCUCTEME PbIHKA 3€PHA CO CTOPOHbI MPEASIOKEHS, BKIOYast, B

nepByto ovepenpb, peannsaunto noTeHunana noka oTctaroLmnx permoHoB.

BBepgeHue

B cucteme opraHusauum HauMoOHanbHOro, perMoHanbHbIX U
MECTHbIX arponpOA0BONbCTBEHHbIX PbIHKOB 6onbLuasi ponb
OTBOAMUTCSA PbIHKY 3epHa. OHBNMseT Ha PyHKUMOHMPOBaHWE
Opyrnx BUAOB PbIHKOB U AOCTMKEHNE cbanaHCMpOBaHHOIO
COCTOSIHWUSI HALMOHAmNbHOW NPOAOBOSIbCTBEHHON CUCTEMbI
B Uernom. [1pov3BOACTBO 3€PHOBbLIX MEXUT HE TOMbKO B
OCHOBE MPOAOBONbLCTBEHHOrO pbiHKa Poccuu, HO 1 aBnseT-
Cs1 OQHOW M3 BaXXHENLLNX NOACUCTEM PbiHKa 3epHa.

PacTyLumii ypoBeHb KOHKYPEHLMM Ha MUPOBOM PbiHKE 3epHa
1 NpOOYKTOB ero nepepaboTku, a Takke Apyrue rrnodanb-
Hble (paKTOpbl BbI3blBAOT HEOGXOAMMOCTL MOCTOSIHHOIO
M3yYeHNs1 MPUYNHHO-CIEACTBEHHbIX B3aMMOCBA3EN B

(PYHKLMOHNPOBaHUM 3epPHOBOTO KoMmmyiekca. TpyaHOCTH ¢
nosly4yeHeM Ans 3TOro 06 bEKTUBHBIX AMMUPUYECKMX AaH-
HbIX 3HAYMTENbHO YCMOXHSAIOT 3a4ady WcCrieoBaHus U
BbI3bIBAIOT MOTPEOHOCTb B WMCMOJSIb30BAHWUN MHAMKATOPOB
Ha OCHOBE KOCBEHHbIX MokasaTernen. [10aToMy paccMoTpum
BOMPOCHI (POPMUPOBaHUS MPEANOXEHUA Ha 3EepPHOBOM
pblHke Poccuiickori Pefepaumny Yyepes nokasatenu Baro-
BOro c6opa 3epHOBbIX U 3epHOGOGOBLIX KyNbTyp, B3ATbIE
B Ka4yecTBe COOTBETCTBYIOLUX UHAUKATOPOB. TEHAEHLMUM
N CTPYKTYpPHbIE CABUIY B (hOPMUPOBaHUM NPEANOXEHNS Ha
3epPHOBOM pPbIHKE B 3TOM Clly4yae MOryT ObITb YCTAHOBIEHbI
Ha OCHOBE WCMOJIb30BaHMS AOCTYMHOW OdULManbHOM
CTaTUCTMYECKON MHPOPMaLMK, YTO MO3BOMSIET OCYLLECT-
BUTb UX OMpeaesieHHy0 3KCTPanonsumio Ha NepcrnekTmBy.
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MaTepuanbi n metoabl

TeopeTuyeckyto U MeTOOOMOIMMYECKYI0 OCHOBY Uccrie-
[oBaHMA cocTaBuny paboTbl POCCUNCKMX N 3apyBexHbIX
aBTOpOB No npobnemam obecrnevyeHns NPoAOBOSIbCTBUEM
HaceneHvsl W pas3BUTUSE 3EPHOBOrO  MOAKOMMIEKca.
MHdopmaumoHHon 6a3oli ABNANUCE rocyaapCTBEHHbIE
W BEOOMCTBEHHblE HOPMATWUBHbIE aKTbl, MaTepuansbl
depepanbHon  cnyxObl  rOCY4ApCTBEHHOW  CTATUCTUKK
Poccuiickon  depepaummn. B xome  mccnegoBaHum
ObiMM  MCNonb3oBaHbl METOA4bl aHanM3a W CuHTes3a,
abCTPaKTHO-NOMMYECKUA U IKOHOMUKO-CTaTUCTUYECKUN,
C TMPVMEHEHWEM B KayeCTBE TEXHUYECKUX CpencTs
nporpammHbix npoayktoB Microsoft Office, 4To no3sonuno
bonee KOMMNMEKCHO MPEeACTaBUTL CBSI3aHHblE CO Ccdepoi
npobnemMbl U Mepbl, HaNpPaBMEeHHbIE Ha KX BbISIBNEHNE.

Pe3yn bTaTbl U aHaANU3

lMpoBeaeHHbIN aHanM3 guHaMuKK BarnoBoro cbopa 3epHo-
BbIX M 3epHOB006OBLIX KynbTyp C Hayana peanusauuu
[MproputeTHOro HaunoHanbHoro npoekta «Passutne AMNK»
2006-2007 rr. (H.MN. BopoxuHa, 2019) no HacTosLee Bpems
nokasblBaeT, 4YTo B Lenom no Poccuiickon denepauun
ero obvembl B 2016-2020 rr., oTHocutensHo 2006-2010
IT., BO BCEX KaTeropusix xXo3sncTB Bblpocnn Ha 46,5 %, B
TOM 4ucrie 3a cyeT nwenunubl (50 %), Kykypysbl (224 %),
rpeunxu (44 %), puca (31 %), aumens (17 %), Tputmkane
(185 %), copro (256 %). NMpu aTOM COKpaTUNUCh O6BLEMBI
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NpOU3BOACTBA PXW, OBCa WM MpoOca, COOTBETCTBEHHO, Ha
37,6; 4,9; 5,9 npoueHTa.

Poct obbemoB BanoBoro cbopa 3epHOBbLIX U 3epHOBO-
0OO0BbIX KynbTyp MOr obGecneumBaTbCA OOHWM U3 Takumx
(hakTOpOB Kak MOBbILLIEHWE Crpoca Ha OTAenbHble BUAbI
3epHa. OgHaKko, HECMOTPS Ha BbICOKME TEMIMbl MpupocTa
06beMOB MNPOU3BOACTBA COPro, TpuTMKane, puca W
rpeynxu, Ux 4ons B CTPYKType BaroBoro cbopa 3epHOBbIX
N 3epHO6000BbLIX KynbTyp (KaXZoro B OTAENbHOCTM B
cpenHeronoBoMm mcumcneHny B 2016-2020 rr. ) coctaBnsana
MeHee OZIHOrO MpoLEeHTa.

3epHoBON GanaHc B rogbl paccmMaTpyMBaeMol NATUMNETKN,
rmaBHbIM oOpa3om, coctosn Ha 62,8 % 13 nuweHuupl,
15,5 % - aumens, 10,9 % - Kykypy3bl, CymmapHasi 4ons
KoTopbix pocturna 89,2 % obuwero Banosoro cbopa
3€epHOBLIX U 3epHOB6060BbLIX KynbTyp. [pn atom cnepyet
OTMETUTb, YTO CPEeAM OCTanbHbIX BUAOB 3epHA B CTPYKType
ero npomsBoACTBA BbIAENSATCA 3aMETHO  HU3KUM
yaenbHbIM BECOM poxb - 1,7 %, 3epHo6o60oBbIE - 2,8 % 1
oBec - 3,8 %.

Poct o6bemMoB npou3BoacTBa 3epHa Obinl Bbi3BaH He
TONMbKO MOBbILWEHNEM BHYTPEHHEro cnpoca Ha Hero,
HO W yBenu4eHneMm 3KCMopTHbIX noctaBok k 2020 r. go
57,5 MIH. T, B TOM 4yncne nuweHnubl go 38,3, saumeHs - Ao
6,1 n Kykypysbl - 0o 3,7 MIH. TOHH. VI3 npon3BeaeHHbIX
B CTpaHe [Ans peanu3aumMum Ha 3apybexHble pbIHKK
dakTmyeckn noctaenanocb 44,6 % obGbema nweHuUbI,
29,2 % sumeHs, 26,6 % KyKypy3bl.
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Puc. Pacnpegenexue BanoBoro c6opa 3epHOBbIX 1 3epHOGOBOBBIX KyMbTyp B XO3SCTBAX BCEX KAaTEropuit no rpynnam cybbektos PO B

2008 r. n 2020 r. (ucmoyHuk: https://fedstat.ru).
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Tabnuua. pynnupoBka cybbektoB PO no o6bemam BanoBoro cbopa 3epHa B pacyE€Te Ha AyLly HaceneHus (B cpegHeMm

3arog B 2016-2020 rr.)*

o noxasarem sanosoro  CYSLeKTH PO 552 3 el e
cbopa 3epHa B % B % B % K c6opa 3epHa,

B pacuéTe Ha 1 ven. kr  konuuectBo Ty ThIC. T. e ThIC. Yern. e Kr Ha 1 Yen.
fo 100 16 21,6 976,8 0,8 20061,5 15,9 49

ot 101 go 200 10 188 2529,2 2,0 17665,3 14,0 143

ot 201 go 500 12 16,2 7370,2 59 20490,8 16,3 360

ot 501 go 1000 10 185 15486,3 12,4 21776,8 17,3 71

ot 1001 go 1500 7 9,5 12016,4 9,7 9844,5 7,8 1221

ot 1501 po 2000 8 10,8 25122,4 20,2 14461,8 11,5 1737

ot 2001 go 3000 7 9,5 39970,6 32,1 15969,6 12,7 2503
cBbiwe 3000 4 54 20968,1 16,8 5679,0 4,5 3692
Bcero 74 100,0 124440 100,0 125949,3 100,0 988

*ﬂpl/l cocTaBneHun Tabnuubl aBTOpamMu UCMNosb3oBaHbl AaHHbIE d)euepaanon CJ'Iy)KGbI rocynapCTBeHHon CTaTUCTUKN

(https://fedstat.ru/indicator/30950).

Poct cnpoca Ha 3epHO MOMOXWUTENBHO MOBNUAN Ha
pa3MelleHne NPOM3BOACTBA MO PErMoHam CTpaHbl, Tak
KaK HECKOSIbKO CHU3WIICSI YPOBEHb E€ro TEPPUTOPUATBHOWN
anddepeHumaumm. Ha pucyHke C MNOMOLLBIO  KPUBOW
JlopeHua (B.C. HemunHoB, 1968) nokasaHo, yto B 2020 .
oTHocuTensHo 2008 r. pa3wmelleHve MPOU3BOACTBA 3ep-
HOBbIX Mo cybbektam ®Pepepaumm crano 6Gonee pas-
HOMEPHbIM.

OTMeTuM, 4TO Ha pucyHke auaroHans OA npencTaBnsieT
nuHuo paBHoBecusi, kpueass OCA - pacnpegeneHve Barno-
BOro cbopa 3epHoBbIX 1 3epHO6000BbLIX KynbTyp B 2008 1., a
kpuBasi OBA - pacnpegeneHue BanoBoro cbopa 3epHOBbIX
1 3epHO6060BbLIX KynbTyp B 2020 T.

Tem He MeHee konuyecTBeHHO Ha 20 % cybbektoB P®
(9 n 10 nx geumneHble rpynnbt) B 2020 r. npuxoaunock 62 Y%
obbema Banooro cbopa 3epHOBbIX 1 3epHOB000BbIX KyNbTyp
(xota B 2008 r. aT0 coctaensAno 67 %). B ceoto oyepenb, B
20 % cybbektoB P® ¢ mansimMn obbemamu nonyyaembix
ypoxaeB 3epHa (1 ¥ 2 pJeuunbHble rpynnbl) 6bino
nponsBegeHo 0,5 % oT obuiepoccuinckoro nokasaTtens
(npn 0,4 % B 2008 1.).

[aHHble pacyéTbl MOKa3bIBalOT, YTO CybobekThl Penepavmm
HEeoOHOPOAHbI MO CBOEMy Bknagy B opMupoBaHue
3EepHOBOrO pblHKa. O4HM M3 HUX MOTYT OPUEHTUPOBATLCS
NpeMyLLIECTBEHHO Ha 3apyOexHble pbIHKW, Opyrne - Ha
HauMOHarnbHbIN pbIHOK Poccun B uenom, TpeTbu - Ha
pernoHanbHble pbIHKW, 4YeTBepTble - Ha noTpebneHue
3epHa Ha MECTHOM pblHKe Ans TeKylmx notpebHocTen m
KOPMOBBIX Lienen.

Ons knaccudukaumm cybbektoB PP no noteHumanbHbIM
BO3MOXHOCTSIM BbIxo4a Ha TOT MWINU WMHOW YpPOBEHb

uarnahsnr@8NiL td SchhuLNLNahu

3EepPHOBOrO pblHKa BOCMOMb3yeMCs 9TanOHHbIM MOKa3a-
Tenem «npovn3BOACTBO OAHOM TOHHbI 3epHa B pacyéTte Ha
OyLy HaceneHus», KOTopbli Obin NpeanoXeH akageMuKom
B.C. HemunHoBbIM. B ocHOBY pacyeTa 1M Obinv MONOXeHb!
HOPMbI MOTPEGNEHNSI OCHOBHBIX MPOAYKTOB MUTaHWS (3€pHO,
KapTodenb, MSCO, MOJIOKO, siua, caxap) U NoTpebHOCTb
B 3€pHEe B pauMoOHax KOPMIEHUS CerbCKOXO3AMCTBEHHbIX
XMBOTHBIX ANA NOMyYeHnss HeobxooMMOro KoruyecTBa
NpoayKUMN XMBOTHOBOACTBA, WMCXOAS W3 COOTHOLLEHWS
MeXay KOPMOBbIM W MPOAOBOMbCTBEHHBIM — 3€PHOM,
paBHbiM 4 (O.W. Maenos, O.10. Maenosa, 2016).

Mo paHHbIM PocctaTa, 3epHoBble 1 3epHOO060BbLIE KYrb-
Typbl B HACTOSILLLEE BPEMS BO3AENbIBaOTCA B 74 cybObekTax
P®, rpynnupoBka KOTOpbIX MO MokasaTensM 06bemMoB
BanoBoro cbopa 3epHa B pacyéte Ha Oylly HaceneHus B
cpenHem 3a rog B 2016-2020 rr. npuBegeHa B Tabnuue.

Mpn npounssoactee 3epHa B 2016-2020 rr. B cpeaHeMm
no Poccuu, paBHoM 851 kr Ha yenoBeka B rog (C y4eTom
BCEro HacemneHus CTpaHbl), B 3€PHOCEHLLUX PErnoHax B
Lenom 3ToT nokasaTtenb Obin 6mmM3ok k ogHol ToHHe (988
kr). Mpuyem Ha 26 cybwbektoB P®, roe npov3BoacTBO
npeBbIlano OAHYy TOHHY, npuxogwnock 78,8 % Bcero
BanoBoro cbopa 3epHa B Poccuickon degepauunn. [aHHble
PErYOHBbI - OCHOBHbIE MOCTAaBLLMKM 3€PHa Ha HaLMOHamNbHbIN
n 3apybexHble pbiHKKM, obpasytoT B EBponelnckon vactu
Poccun pBa cnnowHbix apeana: toro-3anafgHbii - OT
Kypckot n Opnosckoi obnacten go KpacHopapckoro u
CTaBpononbCKoro Kpaes, 1 Koro-BOCTOYHBIN - OT Ps3aHcKon,
MeHseHckon obnacten wn Pecnybrnvkun MoppoBusa go
Pecnybnukn BawkopTtoctaH n OpeHbGyprckon obnacrtu.
B Asmatckorm 4actu cTpaHbl - 3TO AnTanckum Kpaw,
KypraHckas n Omckas obnactu.
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B 38 pernonax (bonee nonosuHbl cydbbekToB P®), npouns-
BogsAwmx meHee 0,5 TOHHbI 3epHa Ha AyLly HaceneHus,
BanoBow cbop 3epHa cymmapHo 6bin paBeH 8,7 % OT Bcero
obbema obLiepoccurickoro ero npoussoactsa. OCHOBY
[aHHOW rpynnbl perMoHoB coctaBunm 18 obrnacten u
pecny6nuk He4epHO3eMHON 30HbI, 14 pernoHoB Cubupu
n [anbHero BocTtoka. [1pon3BOACTBO 3epHa 34€ecCh,
NPenMyLLEeCTBEHHO MOXeT OblTb OpUMEHTUPOBAHO Ha
peanusauuto Ha MEeCTHOM PbIHKE UMM HEMnocpenCcTBEHHO
B CENbCKOXO3SINCTBEHHbIX NPEANPUSATUSIX HA KOPM CKOTY,
ceMeHHble Lenv 1 ap. ToBaponpou3soanTenu B cybbekTax
P® c npoussoacteom 3epHa oT 500 go 1000 kr Ha ayLuy
HacerneHus BMoSIHE MOTyT y4acTBOBaTb B (hoOpMMpPOBaHMM
npeasioXXeHns Ha permoHarnbHble 3epHOBbIE PbIHKK, @ Takue
KpynHble MPOM3BOAMTENMN AAHHOW rpynnbl, kKak Pecnybnvka
BawwkopTtocTtaH, KpacHosipckuii kpawn, HoBocubupckasi u
Camapckass obnactu - cTaTb aKTVBHbIMU YYacTHUKaMu
HaLMOHANBHOro pbIHKA.

3akno4yeHue

PbiHOK 3epHa BMUSET Ha YHKUMOHWPOBaHWE OPYrvX BU-
[O0B PbIHKOB W OCTWKeHWe cGanaHcupoBaHHOMO COCTOSHNS
HaLWOHarbHOM MNPOLOBOSILCTBEHHON CUCTEMbl B LIENOM.
PacTylumin  ypoBeHb KOHKYpPEeHLMM Ha MUPOBOM PbiHKE
3epHa 1 NMPOAYKTOB ero nepepaboTku, apyrie rnobarnbsHble
dbakTopbIl BbI3bIBAKT HEOBXOANMOCTL MOCTOSIHHOIO U3YYEeHMS
B3aMMOCBs3eii B (DYHKLIMOHMPOBaHWN 3€PHOBOTO KOMIEeKca.

B HacTosiwee Bpems uccnegoBaHud, HanpaBlieHHblE Ha
obocHoBaHMe 06bEMOB npon3BoacTBa 3€pHOBbIX AO51A
OOCTUXKEHMST HEOOXOAMMOro YPOBHA obecneyeHnsi Hace-
JleHnAa npoaoBOSbCTBMEM, MO3BOSIAOLLME YCOBEPLUEHCT-
BOBaTb CUCTEMY ynpaBJi€eHUA HaLMOHaNbHOW 3KOHOMMUKOW,
€e OCHoBoMonararwLLlen CoCTaBnsaLWen - arponpoMbILL-
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TNEHHbIM KOMMIEKCOM, NprobpeTalT 0cobyH 3HAYUMMOCTb.
locynapcTtBeHHast cTpaTerusi obecneyeHuss HaceneHus
NpoaOBONLCTBMEM, OAHOW M3 3adad KOTOPOW SIBNSIETCs
npofoBoNibCTBEHHas 6e3onacHoCcTb, AOMKHa ObiTb Ha-
npaeneHa Ha JOCTMKeHne cbanaHcMpoBaHHOro (Maeanb-
HOro) COCTOSIHMS HaLMOHAaNbHOW MPOAOBONbCTBEHHOM
cuctembl. OTa cTpaTernst [OIbkHa pelaTb 3ajayu
He TOnbKo pas3BuTMa COOCTBEHHOrO MPOWM3BOACTBA
NpPOOOBOILCTBUS, €0 XPaHEHUs!, NepepaboTKy 1 BHELLHEN
TOProBnu, HO 1 06OCHOBAHHOIO pacnpeaeneHnst OCHOBHbIX
NpOOYKTOB MWUTAHMWS, YCTOMYMBOrO pPasBUTUSI CENbCKMX
TEpPPUTOPUA, BOBJMIEYEHUS] B XO3SINCTBEHHbLIA 000OPOT
HeobpabaTbiBaeMbIx rogaMm 3eMernb.
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The Tendency and Structural Shifts in Supply Formation of Grain Market of the Russian Federation
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Abstract. Evaluation of gross yield indicators in grain and leguminous crops and the study of current issues, on the
whole, enable to disclose the supply formation tendencies and structural shifts in the grain market of the RF.

Based on the studies, it can be inferred that the efforts of state and private sectors aimed at the increase of grain production
dimensions have been efficient over the past years. Nevertheless, it is also necessary to solve the problem of ensuring
stable supply in the grain market, as well as to use the potential of still lagging regions in the republic.
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LEpyuwjwgywd wnwewnyniejntlutph hpwanpddwdp huwpwydnp £ funtuw-
(Gl Swjwunwlnd  wbnwlwl  wowygnipjwdp gjntnwwnlnbuntejwl
wuwwhnwagnpniejwl ophuwswith qunpgwgdwl 2tnnidutphg W wwwhnybi
hpwywlwgynn dpwaph Gpw2uwynpdwéd wnpnibwywlwunieniu:
Lwhuwpwl 1. Nthuybph dendnud. wpnwnpwwl inGhuuninghwutph

Swuywgwé Gnyph gjninuinuntGuniejwlU ninpnh wpn-
jntbwyGunnieiniup hhduwwunwd ywydwuwynpywé E
nhuytph ywnwywnpdwl wnpnynitbwybun gnpdhpubph Yyh-
pwndwdp:

h wnwnppbpnipntt munbunipjwl wyp §nntGph* gjnt-
nwuwnunbunipntunid wnyw GU pwqdwphy rhuytn,
npnup, puwn puntyph LW dwgdwl wnpniputph, ywnpbih £
pwdwlutb| sgnpu hhduwywl fudpbph® wpnwnpwywu, $h-
LUwluwywu, 2niywjwywl, opGuunpwywl (huunhwnnt-
ghnuwy): HYwlp pwgwuwlwl wanbgnipintu Bu gnp-
onud wndt2npw)h pninp Jwulwyhgubph ypw:

QnjnLpejntl nLtUEU gjninwwnuntGuwywl nhuytph yuwnw-

JuwpdwUu wnwpptp gnpéhputn, npnup UGpwnynd Gu
snpu JwunBgnphwutnnid.

thnthnfuntd, pwpédpwlwpag uGpuuwunieh ogunwagnn-
6nud, Juwuwwnniubph nbd wwypwph wpnyntbwybn
dhgngwnnidubph  hpwlwlwgnid, wwhniuinubph
duwynpnid, gjntnuywl Gupwlwenigdwépubnh W
SwlwwwphUbph pwpGiwynid W wy|u:

2. Nthuybph thnpuwugnid. wwwhnjwapnteniu:

3. Nhuyh YpyYuwwwwnyned. rhulwjhu hpwnpniejnibhg
UL hpwywl Juwultbp yntGing hGnn hwdbdwwnw-
pwn thnpp $EpuGpwihUu tnunbunte)ntlutpu wpunw-
nnpnijwl punhwwnnudp ywupubGine W Gwdnwinutbpp
JbnuGint hwdwp nhdnwd GU rhuyh hwnrpwhwpdwu
nwnpptp dhgngubph (wpwnwnpniejntup yGpuyubint,
wpnibwybine W npwdwywu hnuptpn wwwhnybin
Lwywuwnwyny Jwnpytpp b updwdwdybn thnpuwnnt-
pINLUUEPh unwgnid): Iwbwhu dEpdEpuGpp nhuyh
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hwnrwhwpdwl hwdwp Jwéwnnid GU wpnwnpw-
ywu wywnhyutpp Ywd yGunwuhubphu, npwdwywu
hnuptph  wwhwugp pwywpwntbint  Lwwwnwyny
nyjw| dwdwlwwhwwnywéned dwhuuncd hptug huy
fubwjnnnipnLuutpp:

4. Nhuytpph ywnwdwnpdwl ywhniunubph dlwynpned.
fulwjnnnipjntlutn (Using Digital Tools to Expand
Access to Agricultural insurance, 2018):

Nhuytnph yunwywpdwl hwdwywpgl wpnntbwytun E,
Grt Jhwdwdwluwy Yhpwnynd GU npwlg wnwywnp-
dwl nwnppbp gnpdhplubp: Qninwnlnbuniejwl www-
hnqwanntejntup nrhuytph thnfuwugdwu Jheng E, Gpp
npwup pw2huyned GU Uh pwUh dwubwyhgutph ($Gnpdtn,
wwwhnwagpnn, ytpwwwwhnjwannn, wbunnientu
wjlu) Jhel (R.A.J. Roberts, 2005):

Ujnipp b UGpnnubpp

Qninwwntntbuwlwl nhuybph wwwhnywagpnip)nilp,
npwtu nhuytph Ywnwlwnpdwl gnpdhp, wnwehlu wl-
quwud® ntrlu 1820-wywuutphu Yhpwnytb] £ Spwluhw-
jnd W QGpdwUhwyned, huy 1800-wywulutph yGpetphu®
ywpyntinh nhuyhg ywounwwuytint hwdwnp bwl Uhwg-
Jjw] Lwhwlugutpnwd (Agricultural Insurance, 2008): LEp-
juwjnidu gjntnununbunipjwl  wwwhnwagpniejnitulu
w2tuwphh tnwnpptp GpypuGpnud hpwywuwgynid £ pug-
wbu ywdwynp (Mwlwnw, N, AEpdwlphw), wjuwbu £
wwnuwnhp Gntlwunwl, Yhwynpnu):

Rwjwunwunwd gjntnuinuinGunipjwl wwywhnyjwagpnipe-
JjwUu uGpnpdwUu ninnnipjwdp w2huwnwlplbn yuwwnwp-
yb| 6U wuywhiwgnidhg h yGp: Nuniduwuhpnep)nilut-
nh hwdwéwju® wyn w2huwwnwlplGpp 2wpnibwwywu
punyje s6U YntL, hGinbwpwn b wpnniup 6L wwwhnybGy:

2019 . hnywnbuptph 24-hu 33 Ywnwdwnpnipintup hwu-
nwwnbg «Qninwnuntuntejwl ninpnnd wwywhnywa-
pwywl hwdwlwnpgh uGpnpdwu thnpduwlwl épwagph
hpwlywluwgdwl hwdwnp wGnwywl wowygnrpjwl»
Spwahpp, nph hhdbwywu bwwwnwyp gjntnwnlntunt-
JwU wywhnjwapnipjwl JGuwuhgquutph hutnwytgnidp
L wdpnnowywl hwdwywpgh UGpnpdwl wpnyniupnid
gjntnuinuntuntejwl  ninpunined nhuytGph  Yuwnwywp-
dwul ninnywé pwnwpwlwuniejwl hpwlwlwgnidu t:
Qninwnluwnbuntpjwlt wwwhnjwannipjwl ubpnpdwlu
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hwuwpwywywlu Ywqguwybpwnieintuu £ WU hpwlw-
LUwgunud E gjninununtunipjwl wwwhnjwanpniejwl
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wEny hhduwywl whwneniubph (WEwnwlywu Yunwywp-
dwl W inGnwlwu huptwywnwywnpdwl dwpuhuutp, 33
yEunpnuwywu pwuy, Iwjwunwund gpwugywé uh-
swqaquwjht Ywd omwnpbpypjw Yuqgdwybpwnieniuutn,
thgtuquynpwé wuwywhnjwgpwlwl puybpnieiniulitn)

Ugpwpwjhb nunGuwaghwnnipntu L wgnnphqutu

hGun w2huwwnwuputpp, hugwbu bwl qpwnynid £ uwyw-
nnnutph 2whbph  wWw2unwwunipjwdp  (§ynLnwinunt-
untpjwlu  ninpunnud wwwhnwagpwywu  hwdwywnpgh
uGpnpdwl thnpdbwlywl Spwagph hpwlwlwgdwl hw-
Jwpn weunwlywl wewygniejwl dSpwaghn, 2019):

MhinnwjhUu 6pwagph 2ppwlwynid wwwhnjwagpwywl
nhuytpu GU Ywpyunwhwnpnipiniup, hpnthp L gpunw-
hwpnipjnitup: Uywhnwagpwysdwputph  50-60  %-p
untpuhnwynpynid £ wbwnnipjwl Ynnuhg: Uygplwlwu
2npwunid bwhiwwmbuyned Ep Jhwyu puwnnnh W Shpw-
Uh wywhnqwapnieintu Jh pwuh Jwpgbpnid, uwlwju
6pwaph hpwywlwgdwl hEug wnwehu wnwpnud pun-
lwudtg  hugwbu  wwwhnywagpynn  dawlwpnijutph
(ntné, pubuénp, hwgwhwwhy), wjbwGu £ Jwpgbph gwu-
Un, hugp, Utp Yunpsdhpny, ubiwdhwn ¢k dnpé Yunwp-
J6g wphGunwywunptl JGéwgub, Yupdnn wwwhn-
Juwgpnipjwl wwjdwlwagnptph pwlwyp, uwlwju npw
hwdwp wuhpwdGwn En npn2wyh dwdwlwy W npnpnnid
4bnp pEpqwé thnpé:

Uh 2wpp wnwUdbwhwwnyniejntbubph 2unphhy gjnt-
nwuwuunbunipjwlt wwwhnwannieintuu wybh rhu-
wjhtu W ng 2whnipwptp £ Jwulwdnp puybpnip)niu-
utph hwdwp: Wu wnnudnyd rhuywjlunieinitup dendGint
Ywplnp gnpéhp £ yGpwwwywhnjwannieiniup: Iwjwu-
nwunwd  gjninununbunipjwl  wwwhnjwagpniejwl
whinwnwiht dpwaph 2ppwlwynid bwhiwwnbGujwéd £ nhu-
yutnh 90 %-p YyEpwwwwhnjwagnpt| Swiss Re puytpntpe-
jncuncd (L. Engwipjwl, 2020):

Ugnpwpwjihlu npnpunnd hpwywlwgynn pwnwpwyw-
untejwl wpnntbwybunnie)ntup hhduwywund wwjdw-
LUwynpywé £ pwpépwywng b pwluhdwg dwulwgbunut-
nh UEpgpwydwdp: Ntuntduwuhpnientultpp thwuwnnd
GU, np gaLnwununbunipjwl  wwwhnjwagnpniejwlu
gnpépupwgnid pungnpyywd Jwulwgbwnubpp hhduw-
ywuntd ¢nLtUGU gjnLnwnuntuntpjwl wwwhnjwagpntpe-
Jjwl ninpuinh JwulwaghwnwywU npwywynpned, hugp pw-
JwywuhU nwunwnbgunwd £ gnpéplupwgh qupgugnudp:

UlpJwéd wywhnjugpwywl wywjdwlwagnptph pwlwyp
wWwjJwuwynpwé £ wwywhnjwagnpnipjwl nyjw| nwuh
JGpwpbnjw) punphpnwnygnigjwl b nbnGlwwnynipjwu
unpwdwnpdwU pungpywénipjwdp, dGennutpny W nw-
LUwyubpny: 3wny £ U2GL, np Uhug opu $EpdEpUENH hGwn
wudhpwywl hwunhwyniduGph W hGrniunwhwnnpnnd-
utph dhongny vhwju inpwdwnpyty £ gjninununtbunte-
JwU wwwhndwagnpnipjwl whinnwihu 6pwaph Yepwptp-
Jjw] nGnElwwnynip)nil: Uhugntn hhduwlwl Lbwywwnwyp
wbwp £ (hutp gjninuywl hwdwjupuGpnd wwywhnyw-
gpwywl dywynyph dlwynpnidp b tnwpwdndp:

dbnpdtpubph hEwn hwunhwnidubnh pupwgpntd ywng £
nwnab, np _EW Upwlp nEnwy Bu, np Iwjwuwnwunty
gnpénd £ gjninuwnunbunipjwl wwwhnywanpnip)nil,
wjunitwdGuwjuhy Upwug U6 Jwul wwwhnJwagnpnip-
Jjwu nydjw| nwuh JwUpwdwulbph nt wnwUdUwhwun-
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yniejntbuEph yGpwptpjw) ntuh uwhdwuwthwy nbnt-
yniejnit b ghwinGhp:

JYuwuh qUwhwwnulp gjninununGunipjwl  www-
hnjwagpnigjwlt  wdGlwpwpn UL Wwwnwupiwlwwnnt
gnpépupwglutphg E: WU wwwhnjwgpwywl wwjdw-
Uwagnpnud UJwdé nhuytph hGnbwlpny wwwhnyw-
gpwé Jwlwpnyubphu hwugwé Juwuh thnpéwagh-
nwywl quwhwwnnedu E:

Rwjwunwunid gjnnwnunbuntpjwl wwywhnywanntfe-
Jjwu gény Juwuh qUwhwwnndu hpwlwluwgunwd Bu
Jopwwywuwmpwunywé  thnpdwagbwnubpp, npnup  hw-
dwuwnwaghp GU unwgb], AUUA-h ynnudhg: dbpghuhu
wwwnnuwlwl Ywiph wndjwiubph hwdwbdwju® hw-
Jwuwnwaghp unwgwdé Juwu quwhwwnnnutpp 36-U Gu
(https://aina.am):

JUwu quwhwwnnnhU yuwpédwwnnnid £ Upw hwn wwjdw-
Uwaghp Yupwé wwwhnjwgpwywl puybpnipyniup: Uh-
swqqw)hU thnpéh hwdwawju® Juwu guwhwwnnnp wkwnp
E wmhpwwbwnh ng Jhwju wwywhnwagpwywl, wjl' wg-
nnundhwlwu ghwnbhpubph: UGpnhdhlwgywsd yuwu
qUwhwwnnnuGph hGwn  hwunhwynwdubph  wpryntupnud
wwnaytby £, np Upwlp wapnundhwywu ghwnthputiph
s6U inhpwwGwnnid, pun npnud® UGS Jwul w2fuwwnned £
wjl pbwgwywnubpnid: Pwgh wjn' pwUh np wju nnp-
nnwd Jupdwwnpniejniup gwép £, Upwup bwhipunpnid
GU Wwhwwub) hpGug hhdbwywl wuwwnwlpn:

Upmyniupubpp b yGppneénipynilp

Rwpny EU26GL, np wpnBU hwjnuh BU Swjwuwnwuncd gjnL-
nwununbunipjwl wwywhnjwagnnipjwl wnwehl nwp-
Jw gnitgwuhutbnp: Lwluh np punhwuncp yGpneénceiniu
W npnpwyh Ggpwywgnipnibubp Ywwnwnbint hwdwn
wUuhpwdtn GU Gpwpwdwdybn ndjuutp, nuwnh
hwyjwséd Bup hGnwaguwynud Wu 2wpnibwyby wju nun-
nncEjwdp ntuntdbwuhpniejniultnn:
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Qéwwwwnybpnid ubpywjwgywé GUu gjninunbnbunte-
Jwu wwywhnwannipjwlu gény hwywpwagpywéd wuww-
hnJwgpwyddwpubpp b uwwwpwéd hwnnignidubpp
2020 e. pupwgpnLU:

NruntdUwuhpnieyniluGph hwdwéwju' 2020 p. Yupyb]
£ 1546 wwwhnwagpwlywl wwjdwlUwaghn, npnug hwp-
dGgpywé punhwlnp  wwwhnjwgpwysdwnp  Juwaqb]
E Unin 130,5 JU npwd, unipuhnwynpwéd gndwpp’
69,0 U|U npwd: Yupywé wwjdwluwagnptph wpnynitupnid
wwwhnwagpywé wjghubph tnmwpwédpp Yuqut] £ Unin
2500 hw, wjn pynd’® Updwyhph dwpgnid* 824,4 huw,
Jdwjng énph Jwnpgnid* 10,3 hw: Uwywhnjwagnpwé gwu-
pwwnwpwénientlUEph JG6 Jwup qpwnbgpt) £ hwgw-
hwuwnhyp (1329,7 hw), huy ntnah wjghutpp qpwnbgnty
GU thnpp lnwpwép (24,8 hw): Spwanh 2ngwlwyned gjnt-
nwuwunbunipintunid wwwnwhwpubph hGnbwlpltpp
JGndGint bwywuwnwyny wwwhnjwgpwlwlu puybpnip-
jntulGph Ynnudhg wnpwdwnpytby £ 300 wywhnjwagnpw-
Jwl hwwnigned (151,3 Jiu npwd): Uwwhnjwgpwywu
hwwnnignidubph gGpwyzhn Jwup npwdwnpybp £ WUp-
Jdwyhnph Jwpghu* 47,3 Jiu npwd, huy thnpp dwup' Sw-
Jnc2h dwpghu® 0,4 Jju npwd (Qyntnuitnuntuntejwl wh-
nwywl wowygniejwl pwagnpkn, 2020, 2021):

UwwhnJwagpniejwl  wpryntbwybunniginiup  puntpw-
annn Jwnpunp gnigwuhputphg £ Juwuwpbpnipjwu Jw-
Jwpnwyp, npp quudjwsé wwwhnjwagpwydwputph W
wwwpwé hwwnnignidubph  hwpwpbpwygnieniuu
E' wpunwhwjnwé nnynuubpny: Cuwn hwdwpyukpp®
gjntnuwntnbuniejwl wwywhnjwagpnipjwl yuwuwpk-
pniejwl Jwlwpnwyp 2020 p. waqdtp £ dnin 116 %,
husp Jnwhnghg E: Mwwndwnu wju £, np gjnnununt-
untpjwl wwwhnjwannipjwl wwjdwlbwagntp Yupwé
wwwhnwgpwywu (hugn UpdGUuhw, MNnugnhuuwnpwiu
UpdGuhw, Upp bu2nipwuu) L JEpwwwwhnyuwgpw-
Jwl (Swiss Re) puytpnipjnibutpp Jwulwdnp wnlwn-
pwjhu  YwqUwytGpwnipjniutn Gu, npnug gnpoént-
ubntejwl hhduwlywu Lwwwnwyp 2whnie unwuwl t:

Utu np.

155
150
145
140
135
130
125
120 -

130,5 Ufu

2020 p.

151,3 u

B Uywhnyugpwyswn

. Uwwhnwgpwywl
hwuwnnignud

Q4. Qyninwntnbuntpjwlt wwwhnjwanpnipjwl gény hwjwpwagnpwé Jdwpubpp bW jwunwpywé hwinnignidutpp, 33 npwd
(uquyt] £ henhuwyubnh Ynndhg* 33 Eynunuplywih bwhiwnpwpnrpywl hpwwwpwlwsd indjwibbnh hhdwl Jnw):
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Gnlwpwn, GrE hwennn JGY ywd Gpynt tnwphutph pu-
rugpnid Juwuwpbpnipjwl gnigwlh2p Ynyht pwpén
Lhuh, wjn Yuquwytnpwnipntbltpp Ywpnn U wwpquw-
wbu nwnwptgutb] gjninwnunbuniEjwlt wwwhnjwag-
pnipjwl wwjdwlbwantph Yupnidp, W Spwaghpp 2wpnt-
Uwywywlu ¢h hup: Nuinph huswbu 2016 pYwlwuhl,
UEpYwjnLdu £ wnwowpynid Gup, np gjnnwnuntuntp-
Jwu wwwhnjwagpniejwdp gpwnytu ng e Jwuliwynn,
wjl WEnwlwl wwwhnwagpwlwu puybpnipiniultpp
(@. Nuywljwl, 2015): Ywnpénd Gup, np pwgwuwywl
qupawgntdubnphg funtuwthGint hwdwn wuhpwdtywn £
Jwwwpbp gjninununbunipjwl wwwhnjwagpniejwl
wpnntbwybunniejwl pwpdpwgdwlp Uywuwnnn Yonw-
nwunywé pwjbn:

Gqpwlwgnipjnilu

33 gjntnunuwntGuniejwl uwintt qupgwgnudp ywjdw-
Uwynpwé £ ng Jhwju ninpinnud wwwhnjuwgpwywu
hwJwywnpgh gniin uGpnpdwdp, wjle wjn gnpéplpwgh
doinwnhnwnynidny, wpnnibwybunniejwl qguwhwn-
dwdp, pGpwgnidutph JGphwbdwdp, fuunhpubph pw-
gwhwjndwdp L dwdwuwyhu (niédwdp:

NuntdUwuhpnipynibluGph hwdwbdwju®  nunGuwlywu
L unghwjwlywlu Lpwlwynipjwl wnbuwuyntuhg www-
hnquwgpwywlu hwdwlwnpgh UGpnpnudp Uwywuwnnwd E
g/ntnughwywl  wnuwnbuntejntluGph  gnpéniltniejwl
wpynibwybunnipjwl  pwpapwgdwup  (UhpUwdwdyt-
innd W Gpwpwdwdybunned), vJhwdwdwlwy npwywu
wanbgntentlt £ gnpénud Lbwl gjninuywl puwygnepjwu
Yywlpntd: Nwuinh Yupénwd Gup, np - wuhpwdtw E Un-
nhywgltb] Iwjwunnwunid gpwugywéd wwywhnjwagpw-
Jwl puyGpniejnibuGphlu, npwbugh gnpénlutnienil
Swyw|tU gjntnwywl hwdwjupubpnud W punjwjutu hw-
dwagnpéwygniejntup  hwwnwwbu gjninuunbnbunte-
Jwl plwgwywnnid:

Qjninunuwntunipjwl  wwwhnywanpnipjwl ninpnnd
nmwphutph pupwgpnid Jdbp wwwpwéd niuntdUwuh-
nnipjnLbltnp, hugwbu bwl Iwjwunwunid win ninpinh
wpnh yhdwyh ytpinidénieiniup hhdp GU tnwihu Yuwnw-
nGl wnwewnpynipintlltp: Lwwwnwywhwpdwp £, np
gjntnuinuntuniejwl wwwhnjwagpnipjwl hwdwywn-
gnud uGpgpwyywé pninp ywnnygutpp (wywhnjwanws-
ywu puytGpnipinlbutbp, AUUQG, 33 Eynundhlwjh bwhuw-
pwpnieinitu b wjju) ntuELwl wjuwyhuh Jwulwgbwnubn,
npnup Jhwdwwywunwuppwltu npnwyh swihnpn2hsut-
nh (pwquwjhU Ypenieintl, ghnwlwu gnpénLubnie)nil,
gjnnwinuntunipjwlt  wwwhnjwagpnipjwl ninpunncd
w2huwwnwupwihu thnpa, npwywynpned b wyl) b inwp-
pGp hpwyhdwyubpnd Yywpnnwlwl Yuwjwglt, wpnynt-
LUwyBwn npn2nidutn:

Qninwlywl hwdwjupubpnid «wwwhnjwagpwywl Jpw-
ynyprh» dLwynpdwl bywwnwyny wuhpwdtwn £ ywwn-

Ugpwpwjhb nunGuwaghwnnipntu L wgnnphqutu

pwuwnt] gnjwaqnwiht hninqwyutp, npnug Swhuutpp
wbuwp £ hnqwl wywhnjwapwlwl puyGpnieiniuutpp,
33 Ywnwywnnipintup L QUUA-U: Pwgh wjn' wbwnp £
Jowyb intntlywundwywl rtpehyutp, npnup uGdhbwn-
uGph wywpwnhg hGunn YunpwdwnpdBlu dGpdGputphu:
Cun npnud’ uGdhbwpubpp wbwnp £ ynpEu ng vhwju nk-
nEYwwnywywl puntje, wjll JwUupwdwul UEpYwjwgutu
wwwhnjwagpnipjwl, Jwulwynpwwbu gjninwwnlnt-
untpjwl wwwhnjwagpniejwl wnwUdUwhwwnyntp)nLl-
UGpp wwwhndwagpynn nhuytp, ghwwinnigynn gnidwn,
wwwhnwagpwywu swéynye W wjil):

Uhusk  wwwhnjwagpnipjwl  wwjdwlwaghp  YupGlu
wwwhnwgpwywlu puytGpnigjwlu  UGpywjwgnighgp
wwpunwnhp wbnp £ wigbh wu wwpwépp, npuntin
dJowyynud £ wwwhnjwgpdwu Gupwyw Jpwlwpnijup:
Unwghlu htpphl Uw wtwp £ wwpgh® wpnynp $tpdtpp
Wwhwwlt] E wgpninGhubpywywu pninp ywhwuglbpp
U pwgwhwjnh wju nhuytpp, npnup uwywnunid GU pGp-
Bh Ynpuwnhl:

Ywplnp E, np Juwu guwhwwnnnutpp nhpwwbnbu wag-
pnundphwywl, wwwhndwgpwywu b gjninwinuntunte-
Jwl wwwhnjwagnpnipjwl ghntGhpubph: Lpwug whuw-
nwywnap wbwp £ |huph dpgnilwly W inpwdwnpygh ng
Uhwju wwywhnwagnpnnutph, wjl yGnniejwu Yynndhg:
Uju wnwewnyniejntup hGunwwunnud £ Gpynt hhdlw-
Jwu bwywuwnwy.

- hUwpwynpnipntt wwy|, np Juwu qUwhwwnnnut-
np UGpyuwjwgutu ng Jhwju wwwhnwgpwywu pu-
yGpnipyntbutph 2whtpp (gnynieynitl ntuh Uh wywpq
odwpunientlt «NY Joéwnpnud £, Upw 2whbpu £
ww2wnwwuynid Gu»), wjilk huywwbu (huGU npnow-
UhnpGU wuywhu,

- Udwqbglt] Juwu guwhwwnnnuGph Jupawuwpnipjwu
Swhuubpp W bwwuwinbp, np Jwulwynp wwwhnjwg-
nnnuGpu wytlh 2whwagpgnywé |hUEU qpwnybl gjnt-
nwwnuwntbuntejwl wwwhnjwagpnipjwup:

QUUAG-U wbwnp E wynhjwguh gnpéniubnipiniup® yb-
pwhuynnniejwl hpwywlwgnidp, wbnGlwwnyniejwu
nmwpwdédndp,  huswybu  Lwl  gjninununbunipjwu
wwwhnjwanpnipjwl yepwpbpjwl wnyjwiutnph puquw-
Jh unbnédwl W hp hunGpuGwnwhu Ywjpnid hpwww-
pwydwl Jhengny pwpépwglh wphuwwnmwlph wpnjnt-
LUwyGwnLpnLunp:

Pwuh np gjninunbnbunipjwlt wwwhnjwagpnipjwl
g6ny wwwhnjwgpwydwpubpp untpuhnwynpynud Gu
wEwntpjwl ynndhg, 33 ywnwywnpnip)ntup, h ntdu Eyn-
undhywjh Uwhiwpwpnipjwl, wbwnp E hGnmlnnuwywu
JGpwhuynnwywu gnpéwnnijeUtp hpwywuwglh gjnt-
nwwnuwntbuniejwlt wwywhnjwagnnipjwl gnpdplupwgnid
utpgpwyywsd pninp onwyutph ujwundwdp:

Uuhpwdtwn £ wunhtwlwpwp Ljwqbgub bwl gjnt-
nwuwununbunipjwlt wwwhnjwagpniejntunid yepwwww-
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UgpwpwjhU nuntGuwaghwnnipntu L wgnnphqutu

hnjwagpnnh Jwulwpwdhup (90 %-hg gwén), pwuh np
JepwwwwhnJwapnipjwl  dhengny pwywlwl JGé
gnudwputn GU nnipu qwihu Gpyphg, husp hwugbguniu
E npnpwyh pwgwuwywl hGnlwuplbph: Uhluntu
dwdwlwly Jwulwynp wwwhnywgpnnutph gnpént-
UGnipejniup sgyunwlgbint hwdwn wGwnniejnitup upnn £
unwudlt) yepwwwywhnjwagpnnh gnpéwnniyeh Jh dw-
up, hugu punniudwé £ 2w Gpyputpned:

Qpwywlnipintlu

1.

Qjninwwnuwntuniejwl ninpunnd wwwhnjwagpwywu
hwdwlwpgh UGpnpdwl thnpéuwywu dpwagph hpw-
Jwlwgdwl hwdwp yEnwwl wowygnipjwl dpw-
aghp, 2019. - E9 8-11:

. Qninwnuntunceintup Uwwhnjwanpnnueph Ugquwjhu

Anpéwywintejwl wwnnuwlwl Yuw)p, https://aina.am/
gyux-apahovagrutun/ (nhinyt| £* 25.05.2021 p.):
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. NuiywUjwu Q. 33 gjninwununbunipjwl dby www-

hnjwagpwywu hwdwlwpgh UGpnpUwu  puwnwpwyw-
uncpyniup // Ugpnghwncentl. - N 3-4. - 2015. - E£9 87-91:

. Swpblwl  hwdbndnipinit:  Syninwnunbuntejwu

wEnwywl wowlygnipjwlu Spwagnptp 2020. - Gp.,
2021. - £y 24-25:

. Enswnjwl L. §yntnuinbntuntpjwt wwywhndwagnnt-

pjwlu hwdwlwnpgh Jwwwpbwagnpédwl ninhubpp
33-nud: UnGuwhununtpjwl ubndwaghp. - Gp., 2020.
- E9 8, https://www.bok.am/sites/default/files/2020-06/014
Levon-Kocharyan.pdf (nhinyby £* 25.05.2021 z.):

. Agricultural Insurance. A Powerful Tool for Governments

and Farmers, - 2008, - p. 24.

. Roberts, R.A.J. (2005). Insurance of Cropsin Developing

Countries, Food and Agriculture Organization of the
United Nations, Rome, - p. 1.

. Using Digital Tools to Expand Access to Agricultural

Insurance, - 2018, - pp. 7-10.

CoBpemMeHHOe COCTOsIHUE CEeNbCKOXO3ANCTBEHHOIO CTpaxoBaHusi B ApMeHum
M NYTU pelleHns HaCcyLWHbIX 3aaay

A.E. BockaHsiH, I'.B. BockaHsH
HauuoHarnbHbIl agpapHbIl yHugepcumem ApmeHuuU

Knio4yeBble cnoBa: cesibCcKoe X035LUcmeo, puck, ynpaesieHue puckamu, cmpaxoeaHue, Cy5CUOUU

AHHOTauusa. B cTaTbe NpefcTaBneHo TeKyLlee COCTOsIHME CeNlbCKOXO3SMCTBEHHOMO CTPaxoBaHUSA NpU COAENCTBUN
rocyaapctea PA, BbiSIBNeHbl CyLLECTBYOLLME NPOGReMbl U NyTU UX pelleHunii. Ha ocHoBe aHanusa 3aperncTpupoBaHHbIX
nokasaTenel arpocTpaxoBaHusi Obin paccumTaH ypoBeHb YOLITOYHOCTM M AaHa YeTkast OLeHKa.

Mpun peanu3aumm NpeacTaBneHHbIX NPeaIoXEHUI BO3MOXHO n3bexaTb OTKITOHEHMS OT 3aKOHOMEPHOro pasBUTUS arpo-
CTpaxoBaHMs Npy COQENCTBUU rocyaapctea B ApMeHMmn 1 obecnevmnTb rapaHTUPOBaHHOE NPOAOIMKEHNE OCYLLECTBSIEMOW
nporpammbl.

The Current State of Agricultural Insurance in Armenia and Ways of Solving the Urgent Problems
A.E. Voskanyan, G.V. Voskanyan
Armenian National Agrarian University

Keywords: agriculture, risk, risk management, insurance, subsidies

Abstract. The article considers the current situation of state-funded agricultural insurance in Armenia, some pressing
issues and ways of their solution. Based on the analysis of the indices recorded in the sector of agricultural insurance the
loss rate has been estimated and clear evaluation has been conducted.

Upon the accomplishment of the introduced recommendations it would be possible to avoid the regular development
deviations in the sector of state-funded agricultural insurance in Armenia and to ensure secure continuity of the implemented
program.

LCunncuyby £* 16.06.2021 pa.
Qnuwpunuyby £ 21.06.2021 pa.
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Rwjwuinwlh wggqwjht wgnpwpwjht hwdwjuwpwl
AFPOHAYRA A TEXROACTMUE

AGRISCIENCE AND TECHNOLOGY

Uhgwaqqwjhl ghnwule =
wwppGpwywl %

ISSN 2579-2822

Yw)pke® anau.am/scientific-journal

381 635.25/.26:632

doi:

qLNfv UNkvh MU3INULUUL CLERUSLNIVU UNUYGL SUrUS4YUD IhdUuLANMR3NILLENL
Gd HrULS YULvkuraGLUUL Ubh2NSUNNiULGNrC

Q. 4. Ujwqjwl q.q.p.
Swjwuwnwlh wqquiht wgnpwpwjhl hwdwjuwnwl

gayaneavagyan@yahoo.com

stacunre@3ntu

Pwlwih pwnkp'

qinttu untu,
wWwhwwuntd,
Unfunwaniu thinned,
wuubinghipng,
pwlwinbnphwy pwg thinntd

uvoenouahpr

IGnwagnwunie)ntlUGnh pUupwgpnid pwgwhwjnytb) £ gintpu unfuh $hwnn-
wwprengbU nip Uhynpnopgwuhqu:

bbwpenilwppuh nGnwlwu unpnh unfup Wwhwwudwl pupwgpnid hhuuw-
Jwunwd Jupwyynwd £ pwyntbphwy pwg, hwqyunbw' dnfupwagnylu b ul
thinnudutpny  (punhwunip Jupwyywénieiniup® 18,4 %), huy nniuwywl
LYwpwwuwuyh unpnh unfup® wnwybwwtu ul,, hwaqywnbw' pwynbphwy
pwg W Unfupwagntu thinntdutpny (punhwuncp Jupwyywénipniup® 28,5 %):

h tnwppbpnie)ntl wenilwphuh tBnwlwl unpnh unfuntyutph® RnLuwywl
Ywpwwnwuyh unpinh Ywhywudwl pupwgpnid pwyintbphw| pwg thnnt-
dny L wuwbtpghihngny ywpwyyws unfuntyutipp 6ined U dwdwluwyhg 2nen:

Lwhuwpwl

Qnthu unpup (A/ium cepa L.) wnwyb] nwpwédwsd, wp-
dbpwynp W huwagnuu pwluswpwpnuinwlwhu Jowlw-
pniubphg £ WU Jpwydned £ yihdwjwywl pninp gnunp-
uGpnud: Mwnpniuwyned £ gnip, Ywppnhhnpwunubp (wyn
pUNLU" 2wpwnlbn, peowljnie), uwyhwnwyniglbp, $n-
Lwwnubn, wulwl pwlwyniejwdp dwpwbn, yhinwdhu-
utp* C, By, By, Bs, Bs, Bs, Bs, hwlpwjhUu Ujniptn’ Ca, Fe,
Mg, Mn, P, K, Zn, npnug ullnwjhb wnpdtpp 100 gpw-
Unwd Yuqunud £ 40 Yywy (worddisk.com/wiki/Onion/),
hUuswbu bwl Jwuptwuwwl hwwnynipintu ntukgnn $h-
wnnughnutn:

Unpul ogunwagnpéynud £ YyGpwynipubp ywwnpwuwnbihu
(rwpu L Jawyywd yhdwyned), pd2yniejwl plwguwyw-
nnid: Cun npned”® gnp pEhnLyutGpp Yhpwnyned GU Ynudt-
wnnnghwjntd, hugwbu bwl npwtu gnitlwlynLE:

UUWY-h Mwptuh W gjninununbunigjut ugdwytp-
wnrrjwl nyjwubph hwdwéwyu® wphuwphnid ginihu
unfu wpwnwnpnn wnwewwnwn Gpyputpnid’ Qpuwunw-
unud, Iunjwuwnwunid, UUUL-nwd, Gghwwnuntd, bpw-
unwd, Mwyhunwunid, Enipphwjnid, Pwugwnbond,
MNnruwunwund b UGpuphywjnid, wnwpGlwlu wpunw-
nnynid £ 64,3 UjU innUUw unfu (www.fao.org):

Swpy E U6, np Iwjwuwnwunwd unfuh hwdwhiwnu wn-
wnwnpwlpp sh pwywpwnpnid UGpphU ywhwuswnpyp:

hUuswtu yEgbnwghwih, wjuwbu £ ywhywludwl pu-
puwgpntd gintpu unfup ywpwyynid £ vnwpptp hhjwu-
nnijntulpny: Cun npnud® ywhwwUubGhu, wwppbn
wwwbdwnutpny (Wwhywludwl wwjdwlulbph fuwfu-
nnwd, Juwuwlwp opgwlhquubph qupguwgnid) wuwj-
dwluwynpywé, ginthu unfuh Ynpniunlbpp ywhGuwnnud
Jwqunid GBU 9-28 % (KIK. Tawnynatos, 1994), hul
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fuhunn Juwuwlwp hhqwunnigjntutpny (wuwbnpagh-
lhng, dnpupwgnyu W pwynbphw| pwg thnnwdubn)
Jwpwyywénipjwl wpnjniupned* 18,7 % (C.3. ABasos,
2018):

Ujnipp b UGpnnutpp

Gunwagnunniejntuutph bwwwnwllu £ nwuncduwuhpty
4UbnwihUu wwhwywudwu pupwgpnitd gintfu unfuh hh-
Jwunnipjntulubpp W npn2Gp npwug Juwuwywnniejwl
wuwinhdwup:

Gunwagnunniejnilutpu hpwywluwgytb, Gu 2018-2020
pYwlwuutphu: Upwpwwnh dwpgh NuyGunwth hwdwju-
ph wwhGunnd® onwithnhunipjwl pwgwlwjniejwl,
swpgwynpynn eGpdwuwnmhdwluh W onh hwpwpbpw-
Jwl funtwynipjwl wywjdwllbpnid ginthu unfuh hp-
Jwunnrpntuubph mBuwywihu Yuwqdp npn2Gint hw-
dwn punpytbp GU nEnuwwqwlwlwagnyu (rniuwywu®
Ywpwuwnwiuyh) b ywpdhp (nGnwlwl® wenibwntuh)
rtthnLyutpny unpintpp: Untup wwhBuwn £ wnBnwthnfu-
J&| wnwlg bwhiwwbu gnpuwgdwl: 25-30 Yg wiwuwnhy
Yupdhp wwpytpp wwhytp BU Ynyntpny (Wwhuwwu-
Jwl dwdytbwnnp® unjGdpbp-dwnpun):

¢nilywjhg qudbp GU nEnuwwqwluwywagnyl, Yuwn-
dhp pGhntyutpnd grnibu unfuh pudpwpwuwyutpn W
unydbpnid ¢npwglbinig hGnn 10-15 Yg wnwpnnnipe-
jwdp wnihwypnwhGUwiht uwhnwy wwpytpny untu-
wbu wwhdt suwpgwynpynn onwgbndwjhu ntdhuh
wWwjdwuubpnud (Wwhwwudwlu dwdybwnp® unjGdptp-
dwnpuw): Unfup unnigyb) £ wduwwl Gpynt wugqwd:
Rpdwunnipjwl whinmwluhuGnny unpuntyuGph udnep-
UtGpp hGwnwagnnydtbp U IUUR wjgbwunnwpnidnipjwl
W pnyubph wWw2wmwwuniejwl wdphnup, huswbu bwl
MGuwinhghnutph uhUretgh L thnpdwplUniejwl hGwnw-
gnunwywl YEunmpnuh (wpnpwwnnphwubpnid: Unfup

Juwpwyywénieintup tnwppbp thinnwdutpnd hwdwpy-
b £ $phinnwwpninghwjnid punnitujwé dbpnnutpny
(M.N. OemeHTbeBa, 1985, A.K. YymakoB u gp., 1974):

Upmyniupubpp U yGpneénipynilp

Cuwn hGwnwgnuniejniulutph 2018-2020 pr. ddtnwihu
Wwhywludwl pupwgpnd hwjnmbwptpytb, W unyuw-
Jwlwgytb| £ tnwnpptp gnijuh pthniyutpny ginitfu unfuh
dhunnwwengtl nip Uhypnopgwuhqu® Uty pwlintphuwy,
JnE uuywyjhu.

- pwywnbphwy pwg thinnwd* Pectobacterium carotovorum
subsp. carotovorum (Jones, 1901) Hauben et al. (Erwinia
carotovora subsp. carotovora (Jones) Bergey et al.)
(en.wikipedia.org/wiki/),

- $niquphnquiht hhdpwjhU thinwd® Fusarivum oxysporum
Schitd. f. sp. cepae W.C. Snyder et. H.N. Yansen,

- wuwbpghithng Ywd ule thinnwd® Aspergillus niger van
Tiegham.,

- Jghywjhu Unfupwancju thinned* Botrytis allii Munn.,
- Unhupwantju thnned® Botrytis cinerea Pers.,

- BpYuwagnuu thinnud ywd weuhghihng' Penicillium Link.
(Penicillium chrysogenum Thom. u P. expansum Link.),

- winbpuwnphng' Alternaria alternata (Fr.) Keissl.,

- Ywnnuwnnphnq' Cladosporium herbarum (Pers.) Link.
(www.mycobank.org/):

LoJwé dhinnwwrengbl opgwuhquubphg hhdtwywunwd
hwjintwptpyt) U pwynbphw] pwg, ul, Jghywjhu
Unpupwantju W hhdpwjhu thinnwdutbnp (LY. 1-4):

LY. 1. Pwywnbphw) pwg thinnudny Jupwyywé unfunty, unpunt-
uh Yupqwép:

LY. 2. Wuwbpghthngny Jwpwyywd unfuncyutn, Jupwyjwé
unfuntyh Yunpgwép:
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LY. 3. Gpjuwgnu
(www.forestryimages.org):

thinndnd  Jwpwyywsd  unpuntyubp

LY. 4. dSncquiphnquijhu hhdpwjhu thinnwdny upwyywd unpunty:

RGwnwgnwunnie)ntlUGph wpnyniuputph hwdwéwju® w-
pnilwpfuh nGnwywl unpnnh unpup Wwhwwudwu pu-
rwgpnty hhdbwywunwd Juwpwyynid £ pwynbphwy pwg,
hwgwnbw' Unfupwanyu W ule thinneduGpnd (Juwpwy-
Jwoénipintlp® hwdwwywwnwupiwlwpwn 11,3, 4,5, 2,6 %),
huy nnLuwlywl Ywpwwnwiuyh unpinh unfup® wnwybiw-
wbu ul, hwgywnbw' pwywnbphwy rpwg W Unfjupwantju
thinnwdubpny (Jupwyqwoénientup®  hwdwwwwnwu-
huwlwpwn 13,5, 9,7, 4,9 %): Cun 2018-2020 . Uh-
ohU nJjwutph’ hwpenilwppuh nEnwywl unpnh unfup
punhwuntp  Jwpwyywénieiniup wnwpptp  thunnidut-
nny Jwaqut| £ 21,6, huly Ywpwuwwiuyh unpnh unfupup®
28,5 % (wn. 1):

GunwgnuniejnlluGph pUupwgpnid gpwugdtp £ bwl
Ywpwuwwiuyh unpnph Jhlunyu unpuntyh Jupuwyyws-
onipintl wuwtinghthngny U hhupwjht, pwywntphwy

pwg thnwdubpnyg (LY. 5, 6): Pwgh wjn' unytpned gn-
pwgywé unfuh hwdbdwwnnipjwup wwhBunnud wnwlg
snpwgdwl wwhwwuynn npniuwlwl unfuh tudpwpw-
Lwyntd hwjnuwpbndt| Ebwl wuwbpaghthngny W Unfu-
pwantu thnnudny wnwyb) pwpép Jupwyywonie)nil:
Swny E U26[, np unfunLyubph Wwhwywludwl pupwgpnid
gpwugynn hhdwunnipjniluGph qupgugnudp hhduw-
Juwunwd wywjdwuwynpywé t yegbinwghwih 2nppwlncd
unfuh dpwynipjwl wnGhuuninghwyny, pEppwhwywph,
Wwhywudwl ywjdwuutnny W wj| gnpénuutnny:

Anuwowgwuwwanyu pGhnyubpny Ywpwwnwiuyh
unpinh wwhwwudwl plupwgpntd, h wnwppGpnie)nLu
Unpupwanyu W $niquphnquihu hhdpwjhu thinndut-
nny Jwpwyjwd unpuntyutph, pwynbphwy pwg thunnt-
Uny, wuwbpghihngny yuwpwyywé unpuntyutbpp 616) Gu
dwJdwuwyhg 2nLn:

Unnuwly 1. Qnthu unfuh hhdbwywu hhwunnipinilubpp ywhwywudwl pUupwgpnid (2018-2020 pr. Uhghu

Unfunityubph qupwydwénipyniup (P) mwppbp thinnwdubpny,
0,

nyjwiutin)*
Qintfu unfuh
unpwnbp pwlywbphw) pwg ule
thunud thnnud

fvwentbwniuh
[ —— 11,3 2,6
Ywpwwnwiuyh
(RnLuwywil) e L

*Ywquybk) £ htnhuwyh Ynnuhg:

%

Unfupwgneju hhJpwjhu
thnnud thnnud punwdtlp
4,5 - 18,4
4,9 0,4 28,5
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Ungnuwy 2. MTwhywldwl dwdwlwy ginchu unfuh wnwytb] mwpwéywéd hhjwunnipntbuGph hwpnighsuGph hwdJt-
Jwuwnwywl y&pnénepyniup®

Unfuh $niquphnqujht hhu-

Pwlywtphw| pwg thnnwd

3hdwlnne-

Jghywjhu unfupwgntju

Wuwbpghihng wd ule thinned

pwjhu thnnwd (Fusarium
oxysporum f. sp. cepae)

(Pectobacterium carotovo-

pjnLUltn

thinwd (Botrytis allii)

(Aspergillus niger)

rum subsp. carotovorum)

Skp-
pntjubip

Untu,
ufuwnnn,
unfu wnntj
L untu
2winwn

Unfu

Uh 2wpp
pnLuwnG-
uwyutp,
wyn reyned*
Lnthy,
fuwnnn,
gbuwnu-
puynyq
W wjiu

Uh 2wnp
pnLuwnG-
uwyutp,
wyn pynLd*
untu,
ququn,
Yupwnndhy,
Junwup
W wjlu

Nwhwwl-
Uwl Jwjpp

3nn,
pnLuwywl
duwgnpnutin

3nn,
pnLuwywl
Ulwgnpnutip,
uGpdtn

utnden,
pnLuwywl
uuwgnpnutin,
hnn

3nn,
pnLuwywl
uuwgnpnutn,
unfunLyutp,
ubpJtn

*Yuquyt| E htnhuwyh Ynndhg:

Ywpwyh 2pgwip b
Jwpwyynn unfuntyutipp

UnpuntyuGpp Jwpwyynd Bu JGgb-
wnwghwjh wywnpunht® pppwhwyw-
phg wnwy: Iphdwlnnreintll wnpwnw-
hwjwinynid £ wywhBunnwd® ywhGuwnw-
ynpniuhg Unwn JUGY wdhu wug: Iwdw-
Uwywlu E bwl Jh unfuntyhg djntupu
Juwpwyh thnpuwugnedp: Iwnyuwtu
Jwpwyynwd  Bu  JGuwUuhywywu
Juwuywéplutpny Ywd dhowwinukph
Unndhg Juwudwsé, gbppuntuwy, qbip-
hwuntuwgwd unfuntyutpnp:

Ywpnn £ qupgwlw| unfuh wéh L
qupgwguwl wwpptp  thniGpned,
hhdlwywuntd®  unfuntyubph  wwh-
wwldwl pUpwgpntd:  Unwyblw-
wbu Juwpwyynud U UGhuwuhywlywu
Juwuywoéplbpny Ywd dhgwwinlUtph
(hwnywwbu unfuh dwush) Ynnuhg
Juwuywd, huswbu wle gbpfuntwy
hnnnutd  wéwé, gbphwuntlwguws,
Jww onwthnfuynn wwhGuwnuGpnud
wwhynn untuntyutnp:

UnpuntyuGpp wpwyynwd Bu JGgb-
nwghwjh wywpuht' pppwhwyw-
phg wnwy: Ipdwunnieintup unynpw-
pwp qupgwunwd £ unfuntyutiph ygqh-
Ywjhu ywd Ynnwjhu dwuned, Gpp pE-
thneyubpp ulyuned BU gnpwliwg: Mw-
hGunnud wwhwywudwl pupwgpnd
wpwyp Uh untuntyhg thnpuwugynid
E JjnLupU: Ipdbwywunid Jupwyyned
GU Juwuywé, wj Jwlwpnydubpny
Jwpwyyws, shwunibwgwéd, qbp-
funbwy unhuntyuGpp, hwunyuwbu,
Gpp puwhundnud 6L wwhwwludwu
wUuhpwdtwn wwjdwlubnp:

Spvlwywuntd wnwowund £ nbnlu
nwwnnd W qupgwuntd unfuh wwh-
wwudwl pupwgpnid:  Unwyblwwbu
Jwpwyyned 6U UGhuwuhywywl yuwu-
Jwolbpny, wplwjhu wipgwépltpny,
dhgwwttGph Ynnuhg YJuwuwsd un-
huntyuGpp: 3pgwlnnipjul qupgwg-
Jwup Uwwuwnnd GU pGpph hwunt-
Uwgdwl 2pgwuntd  gEpdwuinhbwlh
Jupney tnwwnwuncdutnp:

3hjwlnnipjwl
whuwnwuputpp

Upwnwhwjinyned £ unfuntyutph
dghywjhtu dwunid® Unfupwagntju
pétph wnGupnd, npnug Yypw fun-
Uwy wwjdwuubpnd  wnwow-
Untd £ Unfupwgniju thwn: 3jnLu-
Jwépubpp thwithynwd Bu, gnp-
wunwd: Jdwpwlyywé  unpuncy-
utpp 1-2 wduhg wdpnngnyhu
thinnd GU: IGnwaguynud Jygh-
Jwjhu Jwunid wnwewuntd Gu
ulL uypnghnudutn:

Jwpwywé unfuniyutph  JGé
Jwup wwhBun  wnbnwihnpub-
Lhu lnGuwUuGh whunwuhubp sh
nLtuBUunid: HYwlg hhupwjhu Jw-
untd wnwowuntd E uyhwnww-
Untt pwnhpwudwl thwn: dw-
Jwlwyh pupwgpntd unfunLyut-
np thwthynd U b wunhdwlw-
pwp thinned:

Unfuntyubph Jupwywé hjneu-
Jwépubpp gnilwagnpyynid  Gu,
rGhnLyuEpp  Yudnnuinynid G,
huy onh hwpwptpwywu pwpanp
funbwyntpjwl  wwjdwuubpnid
dtphu 2tpwnh ¢np phthnLyutiph
dpw Ywd gnp L hjntpwih pG-
thnLyubph Jhoh wnwowunwd E
ulyh uwynpwuwyniejwlu ule pnp-
pnu: dwpwyp Ywpnn £ dgh-
Jwjhtu Jwuhg wnwpwédtb] bwl
ycunpnuwywl hwwnywsdh hyne-
ruw(h pGthnLyutph Ynw:

Shdwlnniejnttp  Uwhilwywu
2ngwlnid  wpunwhwjindnd £
dhwiu  unpuncyh - Yupdwéph
ypw: Unnng, hjntpwih pGthnty-
UGph 2Gpnnh wnwy nhwnynd E
thinn pGthntyutnh gnpawgws,
Lnpénwn 1-2 26pwn: 2-3 wduhg un-
funLtyu  wdpnnenyhu thnwd £
wpdwybiny gupawhnunnceniu:

Lwwuwnwynp
wuwjdwllbpp

Owwnhdwy Gu
+15...+20 °C
stpndwuwnhdwup
U onh hwpwpt-
pwywl pwnan
hunuwynte)nLup:
Ywpnn E qunp-
qwlw| bwl
+3...+4 °C wwy-
Jwuubpnid:

dunnudp quip-
qwuntd £
+13...+30 °C
wuwjdwluGpned,
owwhdwy Gu
+22...+23 °C 9btip-
Jwuwnhdwup b
onh hwpwpbpw-
Yuwl pwpép fun-
LwyntpnLup:

IhdwunniejnLlu
huwntBuuhynptu
qunpgwuntd £
+28...+34 °C
sGpUwunhaw-
Uh Wonh 80 %
hwpwpGpwywu
funuwyntpjwu
wwjdwuubpned:
Ywpnn E qup-
gqwlw| bwl
+3...+4 °C wwy-
dwuubpned:

Owwnhdw) £
+20...+30 °C
sGndwuwnhbw-
Up: MwhGuwnnid
hhwunntpjntup
Ywpnn £ qup-
qwlw| wuqwy
+3 °C wwjJwu-
uGpned:
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LY. 5. Ipdpwjhtu thuinwdnd b wuwbpghihngny Juwpwyywé
unpunty:

LY. 6. Pwywnbphw| pwg thnnudnd U wuwbpghthngny Jw-
nwyyws unpunty:

MwhGuwnn nbnwihnpubinig hGnn UnjGdptp-nEYwnGUptn
wUhulbphU pnuwwl unpuinh §lwé pninp unfunLyubpp
Jwpwyyws Gu GnGp mwpptp thinnwduGpny: Cun npnid®
wuwbnpghthngny wd pwywntphwi puwg thnnwny b
wuwbnghithngnd Juwpwydwénienitup Yuqdt] £ 90,6 %,
huy pwywnbphw] pwg thunndnd Jwpwyjwoédnipyniup®
9,4 %: hvwpntuwppuh wnEnwywl unpnh unpuntyutph®
dwdwlwyhg 2niin &GNt W ubywjhU Ywu pwywntGphwy
hhjwunntpjniultpny Jwpwyywéniejwu vhole Yww sh
pwgwhwjnyby:

3wny E Uk, np Aspergillus Micheli gtnh uluytnpu wpwnw-
quunud GU Jwpnnt wnnngnipjwl hwdwn fuhuwn yunwu-
qwynp (pwngytnwdhu) Jdhynunnpuhl® wd winnpupu:
Ul thinnwdny qupwyyjwénipjwl ntwpned rhthniyukph
funinwunwdhg hGnn wuhpwdtywn £ unpuntyutpu oguw-
gnpoét Uhwju gEpdwdpwynidhg hbwnn:

Nwhwywudwl dwdwlwy ginthu unfuh hhdtwywu Jw-
nwyhs hhdwunnientlutph hwnpnighsubph hwdGdwunw-
Jwu yGpinednie)niup UepYuwjwgywéd £ wnyniuwy 2-nud:

GapwlwgntpinLlu

Qinthu unfuh Wwhwwludwl pupwgpnid pwgwhwjnybl
W Unyjuwywlwgyt| £ $phnnwwengtbl nie Uhypnopgw-
Uhqu' J&Yy pwywibpphwy, jne ulblwjhU: Ipduwlywuncd
anwugyty GU pwywntphwy pwg, ul, Yghywjhl unfupw-
agniju W hhdpwjhu thinnwdutnn:

lvwpentbwpfuh nBnwlwlu unpnh unfup Wwhwwudwlu
pUupwgpnd hhduwywunwd Jwpwyyby E pwynbphwy
rwg, hwgwnbw® dnfupwanyu W ule thinnwdutpny, huy
nniuwlwl Ywpwwnwiuyh unpnh unpupt wnwybGwwtu
ult thinnudny, hwaywnGw® pwyntphwy pwg b Unfupw-
gniu thinnwdubpny: Cun npnud® Gpyne unpunbph twpptp
thinnwdubpny punhwuncp Jwpwyywénieginiup  Yuaqubg
E hwdwwywunwuhiwlwpwp 18,4 W 28,5 %: Qpwugytb) E
Lwl Ywpwwnwiuyh unpnh dhtlungu unfunctyh Jupwyjw-

onLpeinLtl hhdpwjhu thinnwdny W wuwGpghihngny Ywd wu-
wtnpghthngny W pwyntphw] pwg thinnwdny: UnyGpned
snpugywé unfuh hwdtdwwnnigjwup ywhGunnud wnwlg
snpugdwl wwhwywuynn nniuwlwl  unfuh  pudpwpw-
LUwynwd hwjnbwptbpytp £ bwl wuwtnpghthngny W Unfu-
pwagnyu thinnwdny wnwyty pwpap Jupwyywédnie)nil:

bwpwwuwuyh unpnh wwhwywludwl pupwgpnid, h
nwppGpnieintu Unfupwagnyu W $niquiphnquwjhu hhd-
pwjhu thnnwdubpny Jwpwywé unpuncyubph, pwy-
wntnhw| pwg thinndny, wuwbnghthngny Jupwyqwéd
unfuntyutipp 616 GU dwdwlwyhg 2nun: vwpnlwpfuh
inGnwywl unpinh unfuntyutph’ dwdwuwyhg 2niin &16-
(nt b ubywjhu jwd pwywntphw hhjwunnipniultpny
Jwpwyywénipjwl vhel Yww sh pwgwhwjnyby:

Ul thindnd Jupwyjwénipjwl ntwpned rbthniyukph
funinwunwdhg hGnn wuhpwdtwn £ unfunLtyubnl ogunw-
gnnéb Uhwju gEpdwdwynidhg hGunn:

Qinthu unfuh Wwhwwudwl dwdwluwy wnwewgnn hh-
dwunntpjntultph Ywuhuwngbhg vhgngunnidubp Jdpw-
UGLhu wuhpwdtwn E hhdp punniut) hwpnighsuGph hw-
JGdwwnmwywu  nuncdUwuhpnieinitbp: Uhwdwdwuwy
hunphnipn £ nnpynud®

- gwlph b nuydwu hwdwn ogunwagnpét| wnnng ubnd-
Uwujntp nL inbuywujnpe,

- Jhlunyu nwawnid unfuh Jwynieintt hpwywlwg-
UGl GpEp mwpywlhg ng 2nLwn,

- dwynipejwl pupwgpntd funtuwtht| hnnh qGpfunuw-
dntpjntuhg W syhpwnt] wgnunwywl ywpwpunwljne-
RENh pwnép ¢wihwpwlwyutp,

- hunuwy Gnwuwyhu pGppwhwywp sywwnwnt,

- pGppwhwywphg hGnn nwunnd bW hwpwyhg nw-
nwoépltpnid ngugwgul] pnuwywl Juwgnpnutnp,

- wwhbBuwn mbGnwthnfubintg wnwyg unfuntyutpp tnbuw-
ywynpt b gnpwgut) unytGpnun Jujnpnud, wwhwwubg
Jhwju sgyuwudwé ptthniyutpny unfuntyutpp,
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- wwhGuwnubpp bLwhwwbu Jwpnt|, whunwhwlby,
- unpuntyubpp wwhbp 0...+2 °C wwjdwulutpnud, nk-

nwthnpudwl b ywhwwUudwl pupwgpntd funtuwthbl
stpdwunhdwuh nmwwnwunidutphg:
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Haunbonee pacnpoctpaHeHHbIe 60Me3HN penyaToro siyka B nepuop XxpaHeHusi

M Mepbl UX NpeaoTBpaLLeHus

I.B. ABarsiH

HauyuoranbHbIl agpapHbIl yHUSepcumem ApMeHUU

KnioueBble cnoBa: penyamsill 1lyK, XpaHeHuUe, cepasi 2HUsb, acriepausnnes, Mokpasi bakmepuarnbHas eHusb
AHHoTauuna. B xoge uccnegosaHuin 6bin0 0OHapy>keHO BOCEMb (PUTOMATOrEHHbLIX MUKPOOPraHW3MOB Yy pPenyaToro
nyka.

B nepvon xpaHeHust nyk MeCTHOro copTta XaTyHapxu B OCHOBHOM 3apaxkaeTC MOKPOW, pexe CEpPON U YEePHOWN THWUSbIO
(obwasa 3apaxeHHocTb 18,4 %), a nyk pycckoro copta Kapatanckuii - NpeuMmyLLECTBEHHO YEPHOWN, pexe MOKpPOWN
HakTepuanbHOM 1 cepovi THUMbIO (06LLas 3apaxxeHHoCTb 28,5 %).

B oTnuume OT nykoBWL, MECTHOro copTta XaTyHapxu, NyKOBuWLbl PYCCKOro copta KapaTanckuii, 3apaxXeHHble MOKpOW
HakTepranbHOM rHUMbIO U acneprunnesoM, npopacTtatT paHbLe Cpoka.

Most Common Diseases of Onion in the Storage Period and Preventive Measures

G.V. Avagyan

Armenian National Agrarian University

Keywords: onion, storage, gray rot, black rot, bacterial soft rot

Abstact. Throughout conducted investigations eight species of phytopathogenic micro-organisms in the bulb onion
were detected.

The local onion variety “Khatunarkh” is mainly infected with bacterial soft rot and rarely with gray and black rots (total
infectivity -18.4 %) during the storage period, while the Russian onion variety “Karatalski” is mostly infected with black rot
and more seldom with bacterial soft and gray rots (total infectivity -28.5 %).

Unlike the bulbs of “Khatunarkh” local variety, those of the Russian variety “Karatalski” infected with bacterial soft rot and
aspergillosis germinate prematurely during the storage time.

Cunniyby £ 31.03.2021 pe.
Qnupunuyty £ 04.04.2021 p.
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Pwlwih pwnkp'
whwghwih quiwdjwy,
whywghwyh unngnn,
dwndwpyw dincy,

Bacillus thuringiensis,
Yeluwpwlwwl wwipwn

uvenouqhpr

GplwUuh qpnuwjghubGpnd W wnipwyubpnud  hpwlwluwgdwd hGunwgn-
nntentulbph hwdwéwju® wywghwih qwiwdiwyh (Obolodiplosis robiniae),
wlwghwjh unngnnh (Euura tibialis) L pwgwluwywagniu Jwpdwpjw Jdintyh
(Halyomorpha halys) Ubtuuwgnpéniubnipjwl  wpnyniupnd  pnipwybun
Swnwunbuwyubph wép W qupguwgndp nwlunwnnwd GU, npwup Ynpguncd
GU LUwl wpwnwpht gbnuqupnwiht wnbupp: Pwgh wjn' Uwwuwnwynp
wuwjdwultn BU uinbndynid wj| JuwuwwnniubEph qupgwgdwl hwdwn:

Cuwn thnpétph wpryniupubph® BT dwuptwpwlwlwl wywwmpwuwnniyuGph
Upwé pnwdutpp pwywywlu wpnnibwybwn U, nwunh npwup Jupth

E Uhpwnt) E. tibialis-h, O. robiniae-h W H. halys-h nbd Uwhiwwntuynn
YEUuwpwlwywu b hunGgpuwgywd ywjpwpniu:

Lwhuwpwl

Pnipwybn Swnwwnbuwyubpp ng Jhwju thn2Gwwwn-
wwl, shuwwwonwwl, wndyuww2unwwl W gbnwah-
nwlwl Lpwlwyniejnl nLutu, wjlb wyghutp Gu «pG-
nnud» UGS ryny thnpninnn Uhpwnubn® bwwuwinbiny wyj|
pnruwnbuwyutph ELuwpwluwlwl gnpdplupwgltnhl:

dtpghtu tnwphubphu Yihdwih ginpwy thnithnpuntgntl-
UGpp, (wjlwdwu2nwp pwnwpw2huntpniup, hugwbu
Lwl Jwlwswywwmdwl gninputp UGpdntéywé pnipw-
ytw unp swnwwnbuwyutpp (Vwaglunihw® Magnolia, Uw-
Unipw' P. serrulata, W wjlu) bywuwnnid GU wjghubpnid
Juwuwuwnntutph unp inGuwyutph lnwpwsédwun:

“Yhihowuh  Swnibwih  hwdwp  $hnndwg  vhpwinlbph
snpu unp nGuwyutnh, wyn rynid® wywghwih qwjwdjw-
Uh (Obolodiplosis robiniae, Haldeman, 1847, Diptera:
Cecidomyiidae) U wlwghwjh unngnnh (Euura tibialis,

Newman, 1837, Hymenoptera: Tenthredinidae) JwuhU
wnwohU wugwu hhpwwnwyb, EW.b. Qniphup (A.1. Gubin,
2021):

Utp hGunwagnuniginiuubpny  Unyuwbu  hwuwnwwnyby
E ytnd wywghwubnphu (Robinia pseudoacacia) qquih
Juwu wywwndwnnn wju Juwuwwnntubnh wnyw)niejniup
GpLwUh nwnppbp qpnuwjghuGpnud: Cun npnud® pnLpw-
Jtun Swnwwnbuwlubnh Juwuwwnnt Uhgwwinubphg £ uwl
Qwjwunwunid wunmhdwlwpwnp tnwpwdynn 2wgwlw-
Ywanyu dwpdwpjw uintyp (Halyomorpha halys, Stal,
1855, Hemiptera: Pentatomidae):

Ujnipp b UEpnnutpp

2020-2021 pywywuutpht hGunwgnunniejwlu Bu  GU-
rwnyytl Gplwuph lwpptp Ywlwswwwwn gninhubpnid

uarnghsnr@3NiL 64 SGLNLNGhU  Iwjwutnwlh wggwjht wgpwpwihb hwdwjuwpwu N 3 (75)/2021


https://anau.am/scientific-journal

Ugpnunuhw W wagpnEyninghw

266

Jtp ynnuhg hwpdwnywsd pnipwybn swnwwinbuwlutbpp
U npwlg Juwuwwnniubpp: IGnwagnunyt) £ dwnbph nng
uwnwnpep, gpwugyt] bW hwjwpyb) GU hwjnuwpbpwé
pinp dhinndwabpp  (Unpdninghwlwl qupguguwl
wnwnpbp thnytpned), npn2ytbp GU npwug Juwuh puniy-
rp UL qupgwgdwl wnwldUwhwwnynipiniultbpp: vdwn
gwpUwlp hGwnwgnunynn Swnbph puh ypw' gbunlUhg
0,5 U pwpépnipjwdp thwprwpeyt, GU unuuénn gnunp-
utp: YUhpwnyb] 6U Lwl (NLUWPEPWwpnuGp: Ylwuwwnnih
Uwpiwhwuntu  thnitpp  (epeniputn, hwpubjwyutn)
nGnwihnpudtp 6 AUU YEUnwluwpwunipjwlu W hhn-
nnEyninghwjh ghnwywu yGuinpnuh puwhnnh Yeunw-
Uwpwlunipjwl b Jhpwwnwpwlnipjwl [wpnpwwnnphw,
wwhyb| Jhug qupgwgdwl hwuntu thnip: SGuwyw-
Jpu Juqdp npn2Ginig hGwnn dhpwwnubpp wwhyb) Gu
70 %-wung Erhl uyhpunnid: IGnwagnunintentbutpp Yw-
wnwnyb| 6U 5-10 on ywppGpwlwuniejwdp:

Cuwn uwnwpeh hwpywjunipjwu® O. robiniae-h Junuw-
Uh wuwnhdwup npnyty £ O. 4. Wuwnjnthunwjh wnwewn-
Jwé dGpnnutpny (O.B. AHTioxoBa, 2010):

LUEluwpwlwlwl  wwwpwuwnnyubph  waqnbgnieiniul
ncuntdUwuppbint bwwwnwyny dwnbph Yypwihg hwywp-
Jwd Juwuwwnniubpp Uniu opp wnGnwithnfuyt Bu 33 QUU
«QujyEuuwwnGhuuninghw» ghunwwpunwnpuwywu Ytun-
nnuh Uwuptubph wjwunwnpdwlu yeunpnu, nEnwnpyti
MGwnphh unbphp pwuphyubph dtbe W Yepwypyty Bacillus
thuringiensis (BT) dwunptutph wmwpptp pnnwdutpny Jw-
pwywé nbplubpny nu swnhyutpny: APwynbphwutph
wwwnpwuwnntyubph  YELuwpwlwywl  wynhynieiniup
guwhwwdtbp £ $hinindwag dhpwwinlbph Jwhwgniejwl
(LD) wuwnhtwuny (1.X. Mpuwena n gp., 2008):

Upmyniuplbpp b yGpneénipynilp

Gwnwagnunnteintlutnh pupwgpntd O. robiniae hwjinuw-
pEpybl £ Gplwuh Ujwu Jupgwywl ppgwuncd gunuynn
«unp wjgh» qpnuwjgnd wénn Ytné wlwghwubph
(R. pseudoacacia) ynw: Unwyt| Jupwygwénienil nhn-
J&| £ Gphinwuwnpn swnbph dnwn: Wyu yuwuwwnnih Egbpp
adwnpnud GU inGplwphprbnh unnphu JwytptGuh Gqnt-
nhu: Ujn hwwnywéntd inbpup thnpp-hus ninpgnud £, W
wunhtdwlwpwn ghjwuntd £ quwy: f@peniph hwuntuwg-
Jwup gniqwhtn quip fun2npwuncd b unnwunid £ nGnhu
Gnwlg, huy ppeniph qupgqwgniuhg hGwnn inGpup gnpw-
untd b puyuned E:

Swpy E UG, np ppenpbu ntuh qupgwgdwu Gpbp hw-
uwy (B. Molnar, 2009, O.B. Cunuyk n gp., 2018): Qutnw-
Jht ubpunh epeNLpUEPD quipguguwl wywpinhg htwnn,
nnipu qwny qwihg, puyund Gu hnnh JGe W hwpuljw-
ywynpynd: Gpluwuh Yhdwjwywl wwjdwulbpnud O.
robiniae-u nwhu £ Gptp utpniun: Unwehu ubpunh quip-
qgwgnidp inunwd £ Jwjhuhg dhugl hntuhuh uyhgp, Gpy-
npnpn ubpunh quipgwgnidp® hntuhuh wnwehU twulionjw-

Uhg Uhugl hnithuh uyhgp, huy Eppnpn upnhup® hnthuh
Gpynpnpn YGuhg Uhusle ognuwinnuh Jtpg: UWnwehu Gpynt
uGpniunuEph epenpuGnl wnwytb] pwqUwpwluwy Gu:

Uty wwnpg wnbpuh ypw nhnynd £ 1-2, hwguntw®
3-5 quwi: Quitpp gnjwunwd GU hhduwwunwd inbplw-
hretnh hhuphu Unw, huy jnipwpwlgnip quintd quip-
gwuntd £ 1-3 wnwudljwy:

Cuwn uwnwpph hwpywjuniejwl' qwitGph wnwowgnt-
dp enyyl E wpnwhwjndwsd (wn. 1): Npnwyh huntuup-
Jnipintt bywunydnud £ uwnwprh unnphu hwpyGpned,
husp hhduwywunwd wwjdwuwynpywéd £ (nruwydnpntpe-
Jwu wunhtwuny W wnwyt, hunGUuhy E uwnwnpeh
unyGpwjht Ynnunru:

E. tibialis hwjnuwptpdtp £ Udwtu L “wypw)tl
Jwpswlwl 2ppwuutpnd gwnluynn gpnuwjghubpnud:
Lwwuwnwynn wywjdwuutph nGwpnid wju Juwuwwinniu
ywpnn E dhsl Gpbp ubpniun tnwy (D.V. Alford, 2012):

Unyntuwy 1. O. robiniae-h Ynnuhg quitnh wnwewgnidu
puwn  Robinia pseudoacacia-h uwnwnph
hwpywjunipjwl (2020-2021 prE.)*

o =g g 3
S 3 = =,
2 35 5 ©
Swnhlt & ° 3 o B g
e3 = 5 =5 =
33 33 33 3
eZ = £E2 g
3 3 3L 3 L 3
= S 35 >R
uwinnnphu
huily 62 58,3
Uhghu
2020 huupl 150 50 33,3
Jephu
huiny 45 30,0
uwnnphu
ALl 64 44,6
Uhghl
2021 huinly 150 53 3583
ytphu
el 49 32,6

*Ywaquyb| E hGnhuwyh Ynnuhg:

E. tibialis-u wywnhwunw E qwpuwl ybpghg Uhusl
wdwnyuw ybng: Qyunpnid £ hhduwlwunid Gphnwuwnn
pudjntnutph  wGpluGph ypw: Uh pwUuh ophg aytG-
nhg nnipu GYynn epenipubpp uudnd B inGplubpny:
Uuntdtu wnwyb| wynhywunid £ 30 °C gbpdwuwnhdwlh
wwjdwuuGnniu:
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Wagnt  puntwy hwwndwsdutbpnd  Juwpwywénipjwlu
huinBUuhynrpejnitbl wytih pwnpén E: huntuuhy uuytbinig
hGwnn pprnipltGpp pwithwlugnid GU hnn W hwpubjwyw-
dnpynid: Iwuntt wnwUdljwlutpp nnepu GU qwihu 2-3
wpwpehg: Atpduwpwydwoéniejwl nbwpnd  Swnbiph
wép nwunwnnty £, npwup Yynpgunwd U gnwaghnwywu
inGupp: Mwpg nGpuh ypw nhnynid £ Uhugl 4, huy Gph-
wnwuwnpn pwpn intplh ypw® 10 Juwuwwnne:

Swawlwywgagnyu Jwpdwpjw Jintyp (H. halys) hwjwn-
LUwptpytl £ Yndhinnwuh wujwu qpnuwjgnid nuyywé
Antnwjh 6wnh (Cercis siliquastrum) W Jdwhwu 2w-
nhlyjwluh wudwu gpnuwjgnd wénn Undnpw dwun-
uwlwu (Styphnolobium japonicum) Swntnph Upw:

H. halys-n ynihdwa Juwuwwnnt £, ubyned £ 49 puinwuhph
wwwywunn pnyubpny  (C. Duthie, 2012): 3wuntu
wnwUdUjwyutpp nnipu U qwihu Jwjhupu: 2niqwyn-
nnidhg htwinn Egp djwnpnud £ (20-30 énL) inbEpLwehretnh
uinnphu JwybpGuhu (T.C. Leskey, 2011, C. Duthie, 2012):
Uwlwju dGp hElnwgnuniejniuubph dwdwuwy Ynejinbpny
4aytp uywwnytl BU bwl inbpliwehprtnh yephu dwybptuhu:
fdppnLpubnlu nllbU qupgwgdwu hhug hwuwy (https://
www.mpi.govt.nz, https://xn----8sbalgtaqconcpuji4aile.xn--
plai/sites/ default/files/cc):

Jdwpwyywé wnbpllbpp gnibwpwhynid Gu, Gupwny-
Jnud ukYynpngh, npwlg ypw gnjwuncd GU pinpninhy pédtn:

BT JwupEUGph tnwpptp 2nnwduGph wwwnpwuwnnlyutpp
Uhpwnynd GU pnyubph YELUWPpWLWHWL WwRnww-
Untejwl gnpénid: Yuwuwwnniubph nbd pwynbphwut-
nh wwwnpwuwnntyutp yhpwnbint hwdwp wuhpwdtowm £
quwhwwnb $hinndwagbph gqwnitunte)ntp Wwwnpwu-

nnLyutph lnwpptp 2nnwdubph UWywndwdp W Yupgwyn-
NGl npwlg owwnhdw| swthwpwdhup:

Lwpnpwwnnphwyntd MGinphp pwutph Jdbp wnwldlwg-
yb| £ jnipwpwuginep inGuwyh 10-wywu vhpwwn, W npwlg
qunguguwl hwdwn wwwhnyybp U bywunwynp wwy-
Jwllbn® wuhpwdtw funuwynteinil b gGpdnieincl Y. 1):

Pninp 2nnwudubpp Yhpwndtbp Gu 1 dp-nd 14 JiUu uwynp
unpdwyny® Gptp Ypyunnnipjwdp: BT-U wphGunwywl
ulUnwdJhowywjpnd woakgyk) £ 2-3 on, nphg hGwnn Yh-
nwnyt| yuwuwwnnlubnh ntuU:

Pwywntphwltph 2nwdutph thnpdwpydwl wnpnniup-
UEpp UGpYwjwgywé BU wnynLuwy 2-nLd:

Unyntuwy 2-h L Lywn 2-h inyjwiuph hwdwawju® thnp-
dwpyJwéd 2nwdutphg wnwyb] pwpén wgntgnipnLu
gnigwpbpt) £ 26-70-p: Wuwbu' E. tibialis-h nGwpnid
gpwugyty £ 100 %, O. robiniae-h W H. halys-h nkwpniu*
hwdwwywunwuppwlwpwnp 83,3 L 96,6 % Jwhwgntpe-
jnib: [wdbdwwmwpwp gwédn wanbgnientt £ gnpoby
26-80 wwdp. E. tibialis-h ntwpnd Jdwhwgnipiniup
ywaquty £ 76,8, O. robiniae-h W H. halys-h nGupnid* 70 %:

MNwwnpwuwnniyutph wagnbgnipnitup Lywwndt) £ Yyhpwn-
Jwl wpnBU Gpypnpn opp. Jwhwgwd Juwuwwnniubpp
unwghb| 6L ult gnyu (LY. 3):

BT-h ypw hhdujwéd wwwnpwuwnniyubpu nlubu wagnt-
gnipjwl (wjbu uwtywnn: AnpGnwihu pwywnGphwubnh
nGhulninghwlwu Yhpwnnudp hGnwuywpwjhu £, pwlh
np npwlg hhdwl ypw dwyjwéd U Jwluptwpwlwywu
wwwnpwuinntyubph punpnigjwl W wpnynibwpbpuywu
wnpunwnpnijwl Uh 2wpp JdGennutn:

L. 1. Bacillus thuringiensis 22-91 pnw-
Jh thnpéwpynwdp  dwpdwnpjw
Jincyh dpw (H. halys):

100
80 24-91
60 26-80
40 27-28
20 22-91
0 26-70
E. tibialis  O. robiniae H. halys
2670 [ 22-91 [27-28 [ 26-80 [ 24-91

LY. 2. Bacillus thuringiensis ywwnpwuwnnLyh 2nnwdutph wgntgnieiniup $hinndwagbph
Unw (Ywquyty £ htnhUwlh Ynndhg):
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Ungniuwly 2. Pnipwybnn dwntph yuwuwwnniubph nbd
Uhpwnynn BT wwwpwuwnniyh wnwppbp
2nwdutbph wagntgniejniup

= BT-h Yhpwnniuhg
< g hbwnn dJwhwguws &
53 PpenLputph 53
®npdwpyUwl 2 < pwlwlp, F E.
£ 5 c hwwn s 2
nwppkpulyubp 5 g E s g
2. 53 S 3
S3ES 2o 4op 3 £
555 3 = 3
> S Tc wlg wlg 5 S
UYwghwjh unngnn (E. tibialis)
B. thuringiensis,
26-70 s = 2 100
B. thuringiensis, 27 : 93,3
22-91 2nwd
B. thuringiensis, 86,6
27-28 unwd el AL ©
B. thuringiensis, 18 5 76,6
26-80 punwd
B. thuringiensis, 20 5 83,3
24-91 pinwd
UwnnLghg 30 - . -
Uywghwjh quiwdjwy (O. robiniae)
B. thuringiensis, 25
26-70 pinnwd e
B. thuringiensis, 21
22-91 2nwd . e
B. thuringiensis, 21
27-28 sl S & £l
B. thuringiensis, 19
26-80 Jnwd 2 i
B. thuringiensis, 22
24-91 inwd L e
uwnnLghg 30 - - -
Swquluwwgniu dwpdwpyw dincy (H. halys)
L 15
B. thuringiensis,
26-70 pinwd i e
L 11
B. thuringiensis,
22-91 unwud 12 1o
B. thuringiensis, 30 E 11 80
27-28 nwd
B. thuringiensis, 15 6 70
26-80 punwd
B. thuringiensis, 14 8 733
24-91 inwd ’
UwnnLaghs 30 = = -

*Ywquybk) £ hGnhuwyh Ynnuhg:

LY. 3. Bacillus thuringiensis wwwnnpwuwnntyh waqnbgnipjwdp
ullwgwé E. tibialis-h ppenLputp:

Gqpwlwgnipjntlu

Gpuwluh qgpnuwjghubGpnd W wnipwyuGpnud nwpwé-
qwd O. robiniae, E. tibialis W H. halys JuwuwwnnLub-
nh  YGuuwagnpéniubniejwl wpnyniupnid nwunwnnid
GU pnipwybnn dwnbph wép bW qupgwgnidp, Ujwgnid
E pnyuh nhdwnpnnwywunieniup, hugp Uwywuwnwynn
wwjdwulutp £ uinbnénud Gpypnpnwjhu Juwuwwnnlub-
nh qupgwguwl hwdwn: Uhwdwdwlwy wjn Swnwwnb-
uwyutpp ynpguned BU gnwquwpnwhu nGupn:

MNuwunpwuwnnityh tnwpptp 2nwdubph (wpnpwwnnp thnp-
dwnyncdutph wpnyniupnid BT 26-70 2nwdp Upgwé Gptp
JUwuwwnniubph nbd gnigwptpt| £ wnwyb) pwpap wpn-
nctuwybnnee)nil. E. tibialis-n nbwpnd Jwhwgnipynt-
up Ywquty £ 100 %, O. robiniae-h W H. halys-h nbwpnid*
hwdwwwunwuhiwlwpwn 83,3 W 96,6 %: UhswwnUtph
Jdwhwgntp)ntu £ gpwugyt] ywwnpwuwnntyh Yyhpwndwl
GnUnnpn onn:

Cuwn thnpdbph wpnyniuputpht BT Jwlptwpwlwywu
wwwnpwuwnniyubph Lpdwé pnwdubpp pwjwlwl wpn-
jnctuwybn BU: Ypwlp Ywpbih £ Yppwneby  E. tibialis-h,
O. robiniae-h W H. halys-h nGJd bwhiwwnbuynn YELuwpw-
Lwywu b hunbgpwgywé wwjpwnpned:
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Heckonbko HOBbIX BpeguTenen AyWUCTbIX Nopoa AepeBbeB B napkax EpeBaHa:
Mepbl bMonoruyeckom 60pbO6bI MPOTUB HUX

A.O. bBabasiH
HauyuoHarnbHbIl agpapHbIl yHUBepcumem ApMeHuu

KntoueBble croBa: akayuoHHasi 2a/uya, akayuoHHbIU nuuIbuuK, MpaMopHbIt kior, Bacillus thuringiensis,
buonozuyeckasi bopbba

AHHoTauusna. CornacHo uccnegoBaHUAM, NPOBEAEHHBIM B Napkax v cagax EpesaHa, B pesynbrarte )usHeaeaTerb-
HOCTU akaumoHHon rannuubl (Obolodiplosis robiniae), akaunoHHoro nununbwwmka (Euura tibialis) 1 KOPUYHEBOrO
mMpamopHoro knona (Halyomorpha halys), pocT v passuTue OyLUACTbIX NOPO AePEBLEB 3aMeNIsSIeTCsl, OHW TEPSIOT CBOO
BHELLHIO [eKopaTUBHYI0 NpuBriekaTenbHOCTb. Kpome Toro Gbinv cosdaHbl GriaronpusiTHbie YCroBUst AN pasBUTUS
OpYrux BpeauTeneil.

CornacHo nabopaTopHbIM MCCNefoBaHUSIM pPasnuyHbIX LWTaMMoB npenapaTta BT, Haubonee BbicOkuMe pesynbraTbl
nokasan wramm BT 26-70. B cnyyae E. Tibialis - a cmepTHOCTb cocTaensieT 100 %, a B cniydasx O. Robiniae v H. Halys
COOTBETCTBEHHO - 83,3 1 96,6 %.

Several New Pests of Fragrant Tree Species in Yerevan Parks: Biological Control Measures

A.H. Babayan
Armenian National Agrarian University

Keywords: black locust gall midge (Obolodiplosis robiniae), sawflies (Euura tibialis), brown marmorated stink bug
(Halyomorpha halys), Bacillus thuringiensis, biological control

Abstact. According to the investigations conducted in the Yerevan parks and public gardens, the growth and
development of the fragrant tree species are retarded due to the life activity of Obolodiplosis robiniae (black locust gall
midge), Euura tibialis (sawflies) and Halyomorpha halys (brown marmorated stink bug); they also lose their decorative
appearance. Besides, favorable conditions are created for the development of other pests.

The results of trials have indicated that the mentioned strains of BT microbiological preparation are rather effective, and
hence can be applied in the planned and integrated struggle against E. tibialis, O. robiniae and H. halys.

Lunnituyby £ 22.07.2021 fa.
Qnuwtunuyby £*31.07.2021 1.
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Pwlwih pwnkp'
YELUuwShlu tnwnpbn,
gnhwywp wqwqul,
Eywnpndwgntid,
yELUuwshu
Swlpwpbnuywontpinil,
hnupwenbn

uvenouqhpr

IGnwgnunnientluGnpu hpwlwlwgdt] Bu Ubwlw 186h gnhwdwp wwqwuh
puwywywipbph, wlwulwwwhwywl dEpdwutph, hwdwhputph, y&p-
hwunwyutph W wnwhUw epwdwdyynn wwpwépubnh Juwuwywnp
wpwnwuGwnndubph hGinbwupny opwjhtu Eynhwdwywpgh Yeuuwsdhu swu-
pwptnujwoéntejwl guwhwwndwl Lwwwnwyny:

Cuwn hwgwnyubph® 16h oph npwywl hwykyznh nGwpnid gpwEynhwdw-
wpgnud  yninnwyynd B YGUuwéhu wwppbph (wgnin W $nudnp)
duwgnpnwjhu pwuwyntpinitl, npu wybwunwd £ 9ph Jwywpnwyh 2wpnt-
Uwywlwl pwpdpwgdwlp gnigpUupwg: Nwunh |hé pwithynn hnupbphg
YGUuwéhu wnwpptph hGnwgnudp W epwdwdyynn tnwnpwsdpubph Jwpnnudu
wnwebwhtpp Uhgngwnnidutn Gu:

Lwhuwpwl

UGUuwdht  wnwpptpny (hwnjwwbu  wgnunny W
$nudnpny) ULwluw (6h wnunndwl hhduwywl
wnpnipp ophwywp wywquwuu E: Laph sphwdwp wyw-
qwuh UGpyw uwhdwuubpu pungpynid U bwl Npn-
nwl b Upthw gbntph ophwjwp wjwqwlh npn Jdw-
up' Uywunwpjwuh W Ybsniinh spwdpwnpubpp 2pgww
wnwnpwoépltpny: UELUWSHhU wnnnunnudp hhduwlwunid
wwjdwuwynpywd £ puwywywiptph, ppwdwédlydwu
Gupwlw wnwthUjw hnnwagpntunubph, gjnLqwnunt-
uwywu wpnwnpnijwl’ hnnwntuptph, wlwulwww-
hwywl $Gpdwutph bW hwdwihputph Juwuwlwp wn-
wnwubGwnnwdutbnny:

wny E UpG, np 86h olhgnnpnd 2ppwlh YGuuwshu
Swupwptnuwénipjwlu guwhwwnd ¢th  Ywwnwnybi:
Uwywju UEpywjnidu oph swywih Ypdwwndwdp L yuw-

uwlwp wpnwubnnidubph wyGwgdwdp thnthnfudb) £
16h YEuuwshu swupwpbnujwédniejwl dwlywnpnwyp, W
pwpapwgb], £ wnpndwjunipjwl wunhdwup: WUpnyniu-
pnid wynhywgt) GU Eyunpndwgdwl gnpépupwgltpp:

Ujnipp U UEennubpp

NuntdUwuphpnipjwl Lywwnwyp Uhwuw 6h YEuuwshu
Swupwpbnujwéniejwl Jwywpnwyh quwhwwnnidu E:
kunhp £ npdb guwhwwnt] Ipwgnwu gbinnyg wgnunh,
$nudnph Uniinph W Giph hwadGu2hnp 16nLd:

Puwywlwiptphg, wlwulwwwhwlywl $Epdwlbphg,
hwdwhputphg b YGphwunwyutphg Uhpwywjp wpwnw-
uGwinynn wagnwunh nt $nudnph pwuwynrpejntip guwhwn-
JG| £ pun N dUniGuwyntph dGennh (R.A. Vollenweider,
1968): Ybpohuhu hwdwéwju' YEugwnwihu pwthnuutnh
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dhgngny pwnwpltnhg 2pgwlw vhgwyw)np wpinwubn-
dnn wagnup b $nudnpp dtYy 2ush hwoyny nwptywlu
Jwquntu BU 10,220 L 1,022 Yyq, gjntnuywt puwywywy)-
nEphg' hwdwwwwnwupiwuwpwnp 5,110 L 0,511 Yq:

tunonp GneGpwynp YEunwuphutph wpwnwpenpwuph Uh-
ongny 2pswlw Jhpwywip wpunwlbwnynn wgnwnp L
$nudpnpp 1000 Yg YEunwuh quugywéh hwyny tnwnk-
Jwl Ywagunwd BU 156 W 17 Yq, Jwup GneEpwynp Yeunw-
uputph L hungbph nEwpnd® hwdwwywwnwupiwlwpwn
119 W 20, 150 W 45 Yg:

Grb hunpnp Gnetpwynnp Yeunwuhutbph dhghu yEunwuh
qwugywél punniubUp 450, dwup BneGpwynpubphup®
50, hungtphup® 80 Yyg, www dhpwywip wpnwltwnynn
yEuuwshu wpptpp Yywautu®

Nru_[; = 70,2 uq, Pru_[; = 7,65 uq, Nu_[; = 5,95 uq',
PU.L'. =1 ua, Nhl = ]2)0 Ua, Phl = 3:6uq

Upmyniupubpp b yGpneénepyniup

Ullwuw [6h YEuuwéshu dwupwpbnuwénipinitup snhw-
Jwp wywqwuh puwysnipjwl pyh W gjninunbnbuw-
ywu yEunwuhutpp giuwpwluwyh hwyny guwhwunbine
Uwywwnwyny, pun punntuywé dtpnnhywjh (C.A. KoHa-
pateB 1 ap., 1997), hwaqwnpyyty £ (hép uunn epwjhu tyn-
hwdwywpgbp pwthwugnn wagnunh W $nudnph nwnt-
Jwu pwlwyntpe)niup:

Ulwuw [6h ophwywp wywqwuh puwysnepjwl b gjne-
nwununbuwlywl Yeunwupubph glhuwpwlwyh yGpw-
pGpjwy 2017-2019 pR. Uhghu inyjwiutpp Ubpluwjwgywé
GU wnyntuwyubn 1, 2-nLd:

Unyniuwly 2. Ubwlw 16h ophwywp wywquwuh wlwu-
LUwg uwpwlwyp, gnthu*

lun2np Engkpwiynp lunqbip Nghuwpubp b Qhkp
yEUnwuhubp wjobin
(wyn pYned* dhkn)
107090 14290 97610 1330

*33 Jwpqbpp W Gplwu pwnwpep pytpny, 2019 p.:

Ungnruwy 1. Ubwlw |6h gphwdwp wywquwuh puwy-
snLRjwU rhyu pun tnwpwdéwngwlltph,

dwnn*

SUPUNZTRIE iy | sy
Uwpuntup 11739 78220
Quiywn 18721 34698
Jdwnnkuhu 12501 27282
Ulwl** 19079 10477
swJpwpwy** 0 2509
CunwuJtup 62040 153186

*33 Jwpgbipp W Gplwl pwnwpp ryEpnyY, 2019 .
**Ulwuh W dwdpwpwyh nwpwdwpswllbphg punpyb) Gu
dhwju 16h gnhwdwp wjwquuh puwywdwiptpp:

Cuwn UGpYwjwgywé gnigwlhpubpht wagnnh W dnudnph
pwlwyntejniup yuwquniu £

N= Np.g + Np.q + Nru.t + Ny + Nm =
=62040- 10,22 + 153186 - 5,11 + 108420 - 70,2 +
+97610 - 5,95 + 14290 - 12,0 = 634048,8 + 782780,5 +
+7611084,0 + 580779,5 + 171480,0 = 9780172,8 |q,

P=Puyp+ Pog+ Pup+ Pow+ Py = 62040 - 1,02 +
+153186- 0,51 + 108420 - 7,65 + 97610 - 1 + 14290 - 3,6 =
— 63280,8+78124,9+829413,0+97610+51444,0 =
—1022262,7 4q,

npntn p.p U p.g-U pwnwpwjhu L gntnuywl puwy-
snLRjwl phyl GU, G, J.6 L fu-Ut hwdwwwwnwuhiwlw-
pwp funznp U dwup tngGpwynp Yeunwuhutph, fungtinh
glhuwpwlwyp:

Wuwhuny' Vhwluw [6h ophwywp wjwqwuh puwywdgwy-
nGEphg nwnpGlwu 2ppwyw vhowywjnp GU wpunwubnynid
9780172,8 g wgnwn W 1022262,7 g $nudpnp: Cun npned*
Upywé pwlwynipinitlu wdpnnonipjwup juwd Jwuwdp
hwjnuynwd £ jgnud: Cun U.UW. Ununpwwnlth® Jwytplne-
rwjhU ontp W gGnuweptn BU pwithwlugnd $Snudnph 1,5,
wanwunh 10-20 %-p (C.A. KoHgpates v gp., 1997):

Rwny E U2GL, np YEuuwshu rwpptph vh dwup Ukwuw
16hg wpwnwhnund £ Ipwgnwl gbnny: Uwlwju [6nud
ywpnn £ wwhwwuytb, wgnunh b $nudpnph Juwgnpnw-
JhU pwlwyntpniu, npp hbwpwynp £ npn2GL gpwjhu
hwytYyznh ybninténiejwlu vhengny:

2002-2016 . Uhghu wnyjwiutph hwdwéwju' Ulw-
Uw [6h gnpwjhU hw2dGyonnid wnwpGywu Jnnpwjhl
dwup gbwnGpny Ywautp £ 742, wnGnnuduGpny® 571, Up-
thw-Ulwu spwwnnwpny® 175, unnpgbntjw uGphnupny®
94 Jiu U*: Gpwjhu dwuh hpduwywu pwnwnphsp’ gn-
tnp2wgnudp, nwpBywu Yuaqutb £ 1088, uinnpgbunujw
wpunwhnupp' 14,4, 3pwqnwu gbnng wpunwhnupp'
178 Jiu U3 wpy E UG, np [6h wnwpGlwlu wywnhy
onwwnynipjniup 263 Uu U® £ (Ulwlw |6h hhnpninghw-
ywu ntdhdp, 2017):
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Wuwhunyd® Updwéd dwdwlwlywhwwnywoénid oph Uniwn-
pwjhu U Gpwht Jwubpp hwdwwwwnwupuwlwpwn
Ywqut| Bu 1582,0 L 1280,4 J[U U3, [6nd YnLnnwyyt|
301,6330 Jju u® gnip: Wuhupl® onh npwywl hwpytyonh
nGwpned (6nd wpnn £ ynenwyytp yEuuwdhu tnwnpt-
nh Juwgnpnwjht pwlwynipiniu, npp yupth guwhw-
G| pun npwug YnugGuinpwghwutph thnthnfuntpjwu:

nhwdwp wywqwuh puwywywiptphg, wuwulwuww-
hwywlu $Epdwubphg, hwdwihpubphg L yGphwunwy-
UEphg LwpElywlu wpunwpht Jhowdwjn wpwnwubunynn
wqgnwnh Unwn 15, huy $nudnph 1,5 %-p (C.A. KoHgpaTeB
n ap., 1997) Ywpnn b pwthwlgt] (h6 (6h Swlwip’
32,92 dpn ud):

Unnjniupnd wgnuinh ynugGuinpwghwt yywaquhp'
9780172,8 - 0,15 : 32920000000 = 0,00004455 Yg/U?,

dnudnphup’
1022262,7 - 0,015 : 32920000000 = 0,00000465 Yq/u®:

Grbt punniutup, np wyn wwppbpp gpwinyéd GU, www
nwpyw pupwgpnid (6nd  [pwgnighg  Yyntinwyytu
301633000 - 0,00004455 = 13437,75 Ug wgnun UL
301633000 - 0,00000465 = 1402,62 4g $nudnn:

Lah gphwywp wywquwund YEuuwéhu wnwnpptph Gpy-
pnwphdhwlwu 2npwwnnywnp  gpwkynhwdwywpgnid
wnpnibwyynud B YELUwpwlwywl  2ppwwyinnijinny:
Uwywju wyn wnwpptpu wdpnngnyhu ¢6U jnipwgynid
onqwuhquuGph Ynnuhg, hugp hwugbgund £ npndwy-
untpjwl qupqwgdwl: Uhwdwdwlwy [ah dwlwnpnwyh
wnpnibwywywl pwpépwgdwl wwjdwulubpnid gpwik-
Unhwdwlwngh Yuuwsdhu swupwptnuywéniejniup UG-
Swunud E:

LEpYyw)jndu Ubwtiw 16h YELuwShu wninnindwU |pwgnt-
ghg wnpjnip GU bwl gpwéwsywl Bupwlyw wnwithUjw
hnnwanpnitunutpp: Cun npned® 6 UGnpny 16h dJwwpnw-
Uh pwpépwgdwl nGwpnid npwug 4550 hw Yduw 9nh
nwy: LJwé lnwnpwsépubpnd wnyw E pniuwywl YEU-
uwqwugywény b yuwgnpnutpnd, opqwlwywl Ujnept-
nny, Jwupwhnnny hwpniuwn 2nipg 5 Jju U® pniuwhnn
(6Jw2tpuinh nbGupny), npp wwpniuwynid £ bwle Unwn
364000 wnn hnidntu, 23700 wn punhwUntp wgnw, 7830 wn
$nudnp: Uwluwyt wyn wpdbpwydnp quugywdp gpnid
yGpwéynid £ 4ELUuwshu wninnindwl b 6h Enpndwg-
dwl wnwolwjihu gnpénuh (C.Ox. TamosiH, 2008):

2003 pywywuhg h y&p Ukwlw [6h dJwywpnwyp pwné-
pwgb| £ 2nipe 4 J, hugh hGnbwupny gpwéwdyyt) t
Upqwd Jwybptuh Unwn 2/3 dwup® 3033 hw: Wpnyniupnid
onh tnwy Ewlgb| 242667 n hnidniuh, 15800 i punhw-
Untp wgnuh, 5220 n nudnph wwpnilwynipjwup
3,3 Ulu U® pnLuwhnn;:

GgpwlwgnipjnLlu

Ubwuw 16h YEuuwshu wnnnindwl quwhwwndwl hw-
dwawju' gpwjhu Eynhwdwlwpgnud weyw U YEuuw-
6hu Swupwpbrujwénientl (nwpGywl Juwgnpnwjhu
hw2qwpyny 13437,75 g wagnun b 1402,62 Yg $nudnn)
L npw Jwlwpnwyh pwpapwgdwl rhuy (epuéwdy-
Jnn wnwpwépubph hwyny' 15800 nn wgnw, 5220 n
dnudnp):

Ulwlw [ht pwthynn hnuptphg YGUuwséhu wnwppkph
hGnwgndp U gpwéwsywl GUpwlw wnwpwdéplbph
hhdunyhtu dwppnidp, wjn pynid® ddwptpnh htnwgnt-
Jdp, 16h YyGUuwshu Swupwpbnujwoénipjwl Ljwquwul
ninnywé wnwolwhtpe Uhgngwnnidutp Gu:

NLuinh wnwowpynid up wyn nhuyh yunwywpdwl W
16h YytUuwéhu Swupwpbnujwoéniejwl UJwqgbgdwll
ninnywé hGnljw| dhgngwnnidubpp.

w) Ulwlw [h6 pwthynn hnuptph wnunnwnndp pniwg-
uGint bwywwnwyny hpwywlwgub), gsphwywp wjw-
quunid wpnwnpynn gndwnph b gndwnpwhGnniyh
Eyninghwywt Yuwnwywnpned,

p) Lho pwithynn hnuptinhg YELUuwsdhU LnwppEph hEnwgdwu
Uwwunwyny unbndt) npwlg YEluwpwlwlywu Yiwu-
Jwu dJhowdwynp® gnwdwhdwjhu Eynhwdwywngbn,

g) opwéwoéydwl Gupwyw wnwpwséputphg 6h Jwywnp-
nwyh pwpépwgdwu gpuwdbhyhtu hwdwwywwnwuhuwl
éwntph W pthtph htn Jhwuhu Jwppb-hGnwglb]
LUwl ddw2Gpwnp:

Qpulwunipyniu

1. 33 UbhUL 3pnpnontGplinipwpwlntpjwl b JgUninpunw-
Jhu GplnypUGnh ypw wywnhy UEpgnpénipjwl dwnw-
jnLpinil, Ubwuw 6h hhnpninghwywu nGdhdp. - Gn.,
2017:

2. 33 dwpqgbpp LW Gpllwt pwnwpep rUEPNY. - Gp., 2019.
https://armstat.am/am/?nid=82&id=2203 (npwnybkp L
04.03.2021 p.):

3. KoHgpates C.A. 1 gp. OueHka BHeLUHeW Harpysku Ha
Jlapoxckoe o3epo // Jkonoruveckaa xumuda. - T. 6.
-N2.-1997. - C. 73-84.

4. TamosiH C.[x. PactutenbHble OCTaTKM Kak UCTOYHMK
OMOreHHOro 3arpsi3HeHus B 3aTOMMAsieMbIX MOYBOrpYyH-
Tax o3epa CeaH // MexayHapoaHasi Hay4Has KOHde-
peHuus. ssectusi FTAYA. - 2008. - N 2. - C. 46-48.

5. Vollenweider, R.A. (1968). Scientific Fundamentals of the
Eutrophication of Lakes and Flowing Waters with Particular
Reference to Nitrogen and Phosphorus as Factors in
Eutrophication. Paris, Rep. Organization for Economic
Co-operation and Development, DAS/CSI/68.27, - 192 p.
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OueHkKa 6MoreHHOM Harpy3km akBaakocucteMbl o3epa CeBaH
C.Ox. TamosiH
HauuoHanbHbIlU agpapHbIl yHUsepcumem ApMmeHuu

KnroueBble cnoBa: 6uozeHHbIe srieMeHmbl, 8000C60pHbIU bacceliH, asmpoghukayusi, buo2eHHast Hazpy3ka, CMoYHbIe
800b/

AHHoTauuna. VccnegoBaHusa Gbinn npoBeAeHbl B HaCelieHHbIX MyHKTax BO}J,OC60pHOFO OacceliHa o3epa CeBaH,
XMBOTHOBOAYECKMNX hepMax, KoMMeKkcax, KOPpMYLLKax n I'IpM6pe)KHbIX TEPPUTOPUAX C LIESTBIO OLLEHKN GuroreHHom Harpyskum
BOOHOW 3KOCUCTEMbI B pesynbTate BpeaHbIX Bbl6pOCOB.

CornacHo pac4yeTam, npu NonoxutensHoM GanaHce BOAbI 03epa B BOAHOW 3KOCUCTEME HaKannuBaloTCs OCTaTOuHble
Konu4yecTBa GUOreHHbIX aremMeHToB (a30T, (hocdop), KOTOpble YBENMYMBAIOTCS NapannenbHO C HeMpepbIBHbIM NOAbEMOM
YPOBHS BOAbl. B 3TMX ycrnoBmsax yaaneHne G1noreHHbIX 3NeMeHTOB M3 CTOKOB, BNagatoLLyX B 03€p0, U 04MCTKa 3aTONNSEeMbIX
TEPPUTOPUIA ABMAIOTCA NepPBOOYEPESHBIMIU MEPONPUATUSAMMN.

Evaluating the Biogenic Load of Water Ecosystem in the Lake Sevan

S.J. Tamoyan
Armenian National Agrarian University

Keywords: biogenic elements, catchment basin, eutrophication, biogenic load, wastewaters

Abstact. Investigations have been conducted to evaluate the biogenic load of water ecosystems caused by harmful
emissions from the settlements near the catchment basin of the Lake Sevan, livestock farms and complexes, rangelands,
as well as from coastal flooded areas.

According to calculations, residual amount of biogenic elements (nitrogen, phosphorus) is accumulated in water ecosystem
in case of positive lake water balance, which gets increased parallel to the continuous water level rise. Hence, discharging
the biogenic elements from the streams flowing into the lake and cleaning the flooded areas are considered to be priority
measures.

Cunniuyby £*25.03.2021 .
Qnuwunuyty £ 12.04.2021 p.
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Pwlwih pwnkp'

fuwnnn,

unpun,

hhduwlwl ubunwwnwnpnpbn,
wnunwnpwlwl onwnntd,
ulL gby

Updwdyhph Jwnpgh Swiynphy hwdwjuph pjuwnnnh Ywugniu L Iwnrwuwy
unpuinkph luywnpyutnpned 2018-2020 pR. ntuntduwuhpyb) E Jwqgbph Ynndhg
hhJuwlywUu ubunwwnwpptph wpnwnpwywu onwnniup hnnwwwhwwudwu
ulL gt hwdwywpagned:

RGwnwgnuniejntluGpp gnig B nytby, np Ywugnu unpinh 7 w/hw pkpph
L yEgbnmwunhy quugywséh nbwpnid onwpynid U 35 Yg N, 9 g P.0s L
34 yq K70, huy 3wnpwuwy unpwnh 10 n/hw pbpph b ybgGunwnmhy quugywsh
nGwpnd* hwdwwwwnwuhiwlwpwn 49, 15 U 67 Yg:

Ul gbih wwjdwuubpnud inbnh GU nuBunud ulUnwuwnwppBph ng wpunw-
npwywl Ynpniuwnubn, hugp wbGwnp £ hwodh wnlb] ywpwpunwUinietnh

swihwpwUuwyubpp npn2Ghu:

Lwhuwpwl

Ugpntynhwdwlwnpgbpnd  opgwuwhwlpwihu  ww-
nwpunwlnetph swhwpwluwyutph npnpdwUu Ywplnp
Lwhwwwjdwu U ulbnwunwpptpny hnnh wwwhny-
Jwoéntpjwl wunhdwlup W hhduwlwUu ulunwunwnnt-
nh hwadtyzhnp, npnup wwjdwuwynpjws U dh 2wnp
gnpénuutpny (hnnh wwhwywludwl hwdwlwng, YLu-
uwpwlwlwl wywnhynieintl, gwupwnpswlwnntpinLl,
nnngdwl Unpdwubp, Epnghnu gnpépluwgutnh huwntu-
uhynip)ntl, Jpwlwpnyubph nGuwlwihlu, unpunwihlu
Jwau W wjb): Uubunwuwnwnpptph hw2dty2rh hhduwywl
Jwup Ywagund £ Jwlwpnyubph wwypwupwjhu W ng
wwpwlpwjhb YEUuwqwugywéh Jvhgngny hnnhg waqn-
inh W Unhupwjhu tnwpptph onnwpnudp: Wuhupl® ubunw-
wnwpptph wju pwlwynieiniup, npp nwnptGywl Jhehu
hwyny nnipu £ qwihu 1 hw huinngbunghg: kvwnnnh
Jwaqbpp, lnwuljwy mwphubpn watin bW wwnnwptntiny

Untju hnnwywnpned, wdBU tnwph hnnhg nnipu GU pG-
npnd npn2wyh pwuwyniejwdp ullnwwwppbp: NLuwnnh
hnnnud yGpghuutGphu wuhpwdbun pwlwynipjwl y&-
pwywugunudp pnyubph pEppwnyniejwt Jwlwpnwyp
WwhwwuGnt yupnp bwpwwwjdwl E:

Swppbp gjninuntnGuwlywu Bywlwpengubph 1 n ww-
nwlupw)ht L hwdwwwwnwupwlwpwp ng wwypwupwjhu
wpunwnpwuph Jhgngny onwnynn wagnwnh, $nudpnph L
ywipnwdh pwluwynipintup tnwwnwuynid £ pwdwlywu
(wju uwhdwunwd. wpbwlwgwl gnptl’ hwdwwwwnwu-
huwlwpwp 24-37, 10-13, 18-23 Yg/hw, qunh* 22-24, 9-10,
17-23 Yg/hw, Gghwywnwgnnptu® 2-3, 1-2, 2-3 Yg/hw, Lpbp-
unty (funwn)* 18-22, 5-6, 14-18 Ya/hw, pwpwnh dwyuntkn®
4-6, 1,0-1,5, 7 Yyg/hw, Ywpundh|* 4-6, 1,5-1,6, 4-7 Ya/hw,
pwdpwyh hnudp* 45, 15, 45 Yg/hw (A.B. MeTepbyprckuit,
1979, A.®. Mapunuuk, B.B. 3axapoea, 1987, A.N. [oHoc,
1988, F. Asmus at al., 1988):
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fbwnnnh Jugh wnwnpptp unpintph 100 g/hw pGpph W G-
gGunwwnhy quugywéh dhgngny tnwptlwl hnnhg onwin-
ynud GU 54-110 Yg/hw wagnun® N, 17-40 Yg/hw dnudnp®
P,0s 70-130 Yg/hw Ywihnd® KO (A.C. MepxaHuaH,
1951, H.IN. ManaxoBa, 1980, K.A. CepnyxoButuHa, 1982,
B.M. Yanbckuin, O.H. KoHoHbIxuHa, 1983, C.I". BoHgapeHko,
1986):

Jbpohtu 40 wwphubphu 3wjwuwnwuh puwnnnwann-
Swywlu wnwpptp  nwpwéwyppwlubnh  pwqdwdjw
inuywpyutpnud hpduwywu ulunwwnwppGph wpnwn-
pwywl W YGuuwpwlwywlu ownwndwl, pUswybu Lwl
hw2yByonwiht niuntdbwuhpnipniblbpu hpwlywuwg-
J6; U hnnwwwhwwudwl nwppbp hwdwywnpgbpnud®
ulb gblh W puwywu pnunwéwélyh wwjdwlubpned,
wwpwpunwgdwl b nenguwl  wnwppbp nGahdutpny
(U.U. Swpniejntujwl, 1998, U.U. Swpnip)nibjwl,
W.d.3wpniejntujwl, 2002,U.U. 3wnnie)ntbjwu,W.U.Qnh-
gnpjwl, 2005, U.U.3wnpntpe)nibjwU,W.3. Qphgnpjwl, 2009,
C.C. ApyTioHsiH, A.C. ApyTioHsiH, 1985, C.C. ApyTHOHSH,
1995, C.C. ApyTioHsaH, A.M. MpuropsiH, 2005):

f¢tp hnnwwwnpwépltpnd fuwnnnh W wywnnwwnne Swnk-
nh dhoowpwjhu wnwpwénieintlubGpnd funinnh wakgnt-
Up hnnwwwhwywudwU uplnp dhgngwnnid E: Uwywju
wpunwnpwywl puninnwéwdyny inuywpyutphg onwnynn
ulUnwuwnwnpptph pwuwynieiniup 2-5 wugwd gGpwquwu-
gnud £ ult gblhg ownnwpynn ulunwwnwnptph pwuwynie-
jnLup. ywpwnpuwupniptpny sthnfuhwunnigbint nGwpnid
nbnh GU ntuGUNLd hnwdnwup ne ullunwwnwnpptph nEdhgh-
wnh funpwgntd W pnjuGph pGppwnynipjwl wuyned:

Uh 2wpp Gypnywywl Gpyplbpnid juwnnnh inbywny-
ubpp hhdugnwd U wnpwwn, pwppwnpnw, rEp hnnwunw-
nwépubpnd® Uhpowpwjhu nwpwénipintuubpnd  fun-
nwéwoyh wwpunwnhp wwhwywudwdp: uadwd unwnp
Junwd £ inbnnud, ywpwpunwuyniebpp Yhpwnyned Gu Jw-
yEpGuwhu dlny, hugh 2unphhy Wwhwwuynid £ uwnnnh
npwyp (KO.H. HoBocapatok, 1988, A.A. batykaes, 1999):

Ujnipp U UGpnnubpp
AQwpwnwihu hGnwagnunipntlutpp wwnwnybp Gu 2018-

2020 pwywulutppu: Updwdhph dJwpgh Swidnphy
hwdwjupnid 2008 . hhduwd Unwn 50 hw Ywlgniu b

Rwnprwluwly wnthuhywlywl unpwnbph wjgnd npwbu
Uhg2wpwjhU nmwpwéniejniuubEpnd hnnh ywhwwudwu
hwdwywpg yhpwnednid £ ule gbip: Waghu nengynid E
fdwihuh gnwugph gntipny’ wynuwjht tnwlwyny (nnng-
Jwl Unpdwl® dnwn 5000 U¥hw): Ywqbpp dunwlp pwn-
Jnud GU: dwqbph dbwynpnudp pwgqwel hndhwpwal
E, Elp' pun Jugh hgnpnipjwl: Wghubpnid wdtlwdjw
wwpwpwnwgntd sh juwnwnpyned, hhduwywunwd Yhpwn-
Jnuwd £ wdnuhwlwjhbu uGhinpw (50-60 Yg/hw wannn
Ujnteh hwyyny), huly wnwudhu tnnwphutphu® bwl npn-
2wyh pwuwynipjwdp gndwnp:

Suywpyutphg onwpynn Yeluwquugwoép hwpdwnyby
E y2nwjhu UGennny: Aniuwlwl UdnpUubph (Qupuwlw-
Jhu Enhg, Jwlws hwwnnwdubphg unwgywsd quugyud,
JtgGunwghwih ytpgh wbplwiht quugws, nnynigh
swlg, ubpd) pwg Unfupwgnidp Jwwnwpybp £ Shugpnep-
gh uGrnnny, nphg htiiin N-p npn2yt| £ Uhynnytinwind,
P,0s0" Uwynighup W hupGUnjwjh dGennny, K,O-U' pn-
gwjhu $nunndbinpny: Ywwnwnydt, Gu hnnbph wlwihg-
uGn. hnwdniup npnpdtl £ Syncphup, punhwunip wgnunp?
YjGinwih, htin hhnpnthqynn N-pt Syntphuh W Ununun-
Juih, dwwngtiih P,0s-p U K,0-U* Uwghghuh, gnwjhl pup-
Jwéph snp Juwgnpnp® Yonwihu dbennutnny (Mpaktukym
no arpoxmmum, 1987):

Upnynitupubpp W yGpinisnipyniup

Gnwagnunipintlubpp Ywwwnpdb Bu pun hnnGph
gEUGnhywywlu hnphgnuutph: Lwuh np wnluywpyut-
np gnuynd U Jhwuwnwpp hwpeniejwl ypw, niuwnp
npwlug YEunpnuwywlu hwwndwoénud Juwuwnwnpdtp £ UGy
yinpywép: 3nntpu nlubu vhohtu jwywywquwjhu JGhuw-
Uhjwlwu Yuaqd, nnngbh Jwpgwgbunuwjhl gnp2 inhwh
GU, eny| YwppnUwwnwhu, gedGunwgwé 26pnp pugw-
wynid E, C hnphgnuntd wnlw BU ng UGS swithh pwpbn
(J1.H. AnekcangpoBa, O.A. HanpgeHoBa, 1976):

Cuwn wnyniuwy 1-h* hnnGpp hwpwpGpwlwunpBu hgnp
GU (A+B=65 ul):

Unyniuwy 1. 3nnGph $hghywuthuwuhywywu L wgpnphdhwywl punipwahpp*

QLuGnhywywl
hnphgnup L i LT 3ndntu,
(<0,01 uu), o wqnu,
hqnpntpjntup, % %o %
ud
A 0-46 35,4 1,68 0,097
B 46-65 37,2 1,52 0,073
C 65-107 38,6 1,08 0,051

*Ywaquyb| E hGnhuwyutph Yynnuhg:

Cunhwlunip puihu pw2dwdph

Uwwngbh ubbunwunwpptn,

¢np duwgnpn, Uq (100 g hnnntu)
0,

% N P,0s K,0
0,123 3,84 2,81 53,0
0,138 3,61 1,73 46,0
0,152 2,29 1,02 48,0

uarnahsnre3Niu 6u SchLNLNAhU  Iwjwunwuh wggqwht wgpwpwihb hwdwjuwpwu N 3 (75)/2021



Ugpnunuhw W wagpnEyninghw

276

3ncdniuh (1,68 %) L punhwunip wagnwh (0,097 %) ww-
pnibwynieynitup yephu 26pnGpnud pwdwlywl gwon E,
pwUh np opqwlwywl wwpwnpunwlujniptn phs Gu og-
tnwagnnpéynid, huy Jhpowpwiht wnwpwédnipniuutpnid
npwbtu hnnwuww2wnwwl hwdwywng £ yhpwnynud ule
gbin: nuwjhu pwdwdph gnp duwgnpnp (hGwn (niéynn
wnGph gnudwpwiht pwlwynienil) pnyutbph hwdwn
Junwlqwynnp ¢E: Pwgh wyn® Jwwngbh wgnnh b $nudn-
nh wwnpniuwynipniup pnyy| E, huy K,0-n wywhnyyuw-
oncpgniupt twy (puin Syncphu-YUnununywjh W Uwghghuh
JGennubph uwunnwyh):

NruntdUwuhpywé nuywpyubpnud puwnnnh wpdwwn-
UGpp nmwpwéynid GU Jhugle 1 U: UnwudhU wpdwwnubn
wybh unpwqlw U, uwywju npwug hhduwywl quug-
Jwép (Unwin 80-90 %) nmwpwdywé £ hnnh 0-60 ud 2Gp-
nGpnud: Suywnpyubpnid Unupnipyntup Jugqunid £ Unin
15 %, uwywju pGpph L yEgGnmwwnhy quugywsdh hwp-
Jwnnidubph bywuwnwyny punnpytp GU |hwpdtp 2wnptp:

Cun wnjniuwly 2-h* Ywlgntu unpinh GpGp wnwp-
Jw JUhghUu pGppp Ywqubp E 66,9, huly Iwnpwlwy
unpinhup® 100,4 g/hw, pwngninud wwpniuwyyned
GU gpbret hwywuwp pwlwynipjwdp swls W uGputp:

Ungniuwy 2. wnnnh pbppp U yEgGunwnhy quugywép ul gbh ywydwuuGpnod®

hwnnnh Ywugnit unpwn

hwnnnh 3wnpwlwly unpwn

8nLgwih2utp
2018 p. 2019 p. 2020 p. uUhghup 2018 p. 2019 3. 2020 B. Uhghup
RPbnpp, g/hw, 57,6 72,4 70,8 66,9 85,6 105,3 110,2 100,4
wjn pynLd*
pwngnt (wwnnwdwynd), g’hw 55,7 68,7 67,6 64,0 5.8 92,6 97,4 88,4
swls (onwgnp), Yg/hw 37,2 47,5 47,3 44,0 144,6 152,5 154,3 150,5
ubputp (onwgnn), Yg/hw 126,5 198,6 165,4 163,5 273,4 295,6 301,5 290,2
QupUwlwihu klnJwéd quuglwé, Yghw 1365 1285 1406 1352 1345 1310 1396 1350
LYwlw¢ hwwnndubph quugywé (onwgnp), Yq/hw 326 348 361 345 412 398 384 398
S Gl [ U el TG U ety e 782 813 846 814 916 1043 1128 1029

(onwignn), yg/hw

Ungnruwy 3. bwnnnh Jugh tnwpptp pwnwnphguGpnud wwnpniuwyynn hhduwywl ubunwunwpptpp LW inuywpyutphg
npwlug wpnwnpwlwlu onwnpnudp ult gbh ywjdwuuGnpnid (2018-2020 pre.)*

Lwlw- Lwngnt

vulnw- Quilig Utputp

UnPIER nuwinpbn :I::urz ﬂtl;l?r:uq) (onwignn) (onwgnn)
% 0,082 0,76 1,52

N yg/hw 5,30 0,33 2,49

T — B % 0,029 0,24 0,55
Ug/hw 1,90 0,11 0,90

% 0,23 2,49 0,56

K0 Ug/hw 14,7 1,10 0,92

% 0,102 0,88 1,64

N Yg/hw 9,02 1,32 476

e % 0,038 0,28 0,65
yg/hw 3,36 0,42 2,91

% 0,39 2,56 0,60

K0 Ya/hw 34,48 3,85 1,74

*Yuquyty E hEnhuwlutnh Ynnuhg:

Qupuwlwjhu Ywliwg

tinhg hwwnwubphg  Skpluwghl E“L'I‘:;:;““’
unwgywé unwgywé  quuqyuéd e
quugqus quuqyué (onwgnn) onwpnLL)
(onwignn) (onwignn)

0,72 1,53 1,51 o

9,73 5,28 12,29

0,21 0,31 0,22 86

2,84 1,07 1,79 ’

0,59 1,29 0,64 20

7,98 4,45 5,21

0,69 1,80 1,72 55

9,32 7,16 17,70

0,21 0,49 0,31 147

2,84 1,95 3,19 ’

0,74 1,46 1,05 66.7

9,99 5,81 10,80 '
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Lo2Jwé unpinbphg wdtBU tnwph hEnwgyned E Uwle Uneju-
pwl yGgbnmwunnhy quugwé, uwlwju ybgbunwghwih
JGpond Iwnpwuwly unpnp wnbplwjhu quugywény
dnwn 200 Yyg-ny gGpwquugned £ Ywlgnil unpunpu:

fbwnnnh nuuntduwuphpywé unpinbph Ynnuhg punhw-
untp N-h, P,Os-h L K,O-h wpnwnpwlwl onwnpnidp
hwoqwpyGnt bywwnwyny 2019 p. yuwnwpybp Gu pbp-
ph L dtgtunwnhy quugywsh inwpptp pwunwnnhguGph
twpnpwwnnp wuwihqutp: Iw2dwpyutpp uwnwpytbp Gu
GEpGp mwphubph vhohU wnyjwiutph hhdwu ypw (wn. 3):
wny EU2GL, np yegbnwghwih yGpgnid pEl inGpluwjhu
qulgywénp sh hGnwgynid nuywnyhg, wjuntwdtuwjuhy
npwuncd wwpnibwyynn wgnwnh U6é dwup Jpunignpun £
UGpprwthwlugnid No-h, NHs-h W wgnunh opuhnutph inku-
pny, huy P0s-p L K,O-U Juntd GU hnnntd:

Cuwnn wnyniuwly 3-h* Iwnrpwlwly unpnp gnbrb pninn
pwnwnphsuGpnd wnyw hhduwywl ullnwwwpptph
wWwnpnibwyniejwdp gGpwquwugnid £ Ywlgnll unpunhu:
Ujuhupl® Iwnpwluwy unpnh Ynndhg ullnwwmwpptph
ownwnndl wybh huintBuuhy E:

Lwugnl uwyhwwly unpuinh 66,9 g/hw pbpph U yGgb-
nmwwnhy quugywéh dhongny inuwnyhg onwnpynid Gu
35,4 Yg/hw N, 8,6 Yg/hw P,Os U 34,4 Yg/hw K,O, hul
Rwnprwuwy ule unpuinh 100,4 g/hw pepph W ybgGunwwmhy
qwugywéh vhgngny' 49,3 Ya/hw N, 14,7 Yg/hw P.Os L
66,7 Yg/hw K,O: Cunhwupwwbu puwnnnh ull unpinkpu
wybh 2w K0 BU jnipwiguncd, pwl uwyhwnwl unpuintnp,
hugu puwnn Gpunyeht Wwjdwluwynpywé E npwug gbun-
inhwny: Iwpy E UG, np hnnwwwhwwUudwU ule gGLh
wuwjdwuutpnud vblnwwnwnpnptph ng wpunwnpnnwywu
ynpniuwnubpp (wgnud W ququjhb wpmwuGwnnedubp)
ywnpnn GU hwulb qqwih swihtGph, nLunh wuhpwdtwn
E hpwywlwglt], opgwUwhwlpwihl wwpwnpunwujnt-
rtGph owywnhdw| swhwpwuwyubpny wdtlwdjw ww-
pwpunwgny:

Gqpwlwgnipjnilu

fbwnnnh wjghubpnid wdGlwdjw Ywunbwynp ywpwp-
nwgdwl pwgww)nipjwl wwjdwuubnnid huwpwynn
(£ wwwhndt pwpép ptpp: Pwgh wjn® ul gblh wwy-
dwuubtpnid intnh U nluGunud ubunwwnwppBph qqwih
pwlwynipjwdp ng wpunwnpwlwl Ynpniunlbp. Ywl-
gntu unpinh 7 nn/hw pbpph W yGgGunwnhy quugywsh
nGwpntd onwnynid GU 35 Yg N, 9 Yg P.0s U 34 Yg
K>0, huy Rwnpwlwy unpnh 10 n/hw pbpph nGwpnid®
hwdJwwwunwuhiwlwpwn 49, 15 W 67 Yq:
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MpounsBoacTBEHHLIN BLIHOC a30Ta, (hocdopa M kanus U3 HacaxkaeHU BUHorpaga B cucteme
COXpaHeHUs NOoYBbI «4YePHbIN Nap»

C.C. ApyTioHsiH, J1.I. MaTeBocsIH
HayyHbil ueHmp semnedenus

KnioueBble cnoBa: SUHOZ,DaO, COopm, OCHO8HbIe numameJsibHble seuwecmea, I7,DOU3SOOCIT766HHbIL7 8bIHOC, YepHbIU rnap

AHHOTauua. Ha BuHOrpagHbeix HacaxaeHusx coptoB KaHryH n AxtaHak cena Tansopuk ApmaBupckor obnactu B
2018-2020 rr. 6611 3yyYeH NPOU3BOACTBEHHbIN BbIHOC OCHOBHbIX NMUTATENbHbLIX 3NIEMEHTOB B CUCTEME COXPaHEeHWsi MOYBbI
“4yepHbIn nap”.

WccneqoBaHua nmokasanu, 4To npu ypoxae B 7 T/ra U COOTBETCTBYHOLLEN BeretaTuBHOW macce copta KaHryH BbIHOC
N cocrasun 35 kr, P,O; - 9kr n K,O - 34 kr, a y copta AxtaHak npu 10 T/ra ypoxae 1 SKBUBaNEHTHON BEreTaTMBHON
Maccov COOTBETCTBEHHO - 49, 15 n 67 kr. OgHako, HaJo y4nTbIBaTb Takxke, YTO B YCNOBUSX “4EPHOrO napa” npoucxoaaTt
3HaUYUTENbHbIE HEMPOU3BOACTBEHHbLIE MOTEPU MNUTATENbHbLIX 3MIEMEHTOB, KOTOpble HEeoBXoAMMO y4uTbiBaTb MNpu
onpegeneHnn o3 yaobpeHuii.

Industrial Extraction of Nitrogen, Phosphorus and Potassium from Vineyards in the Bare Fallow
System of Soil Conservation

S.S. Harutyunyan, L.G. Matevosyan
Scientific Center of Agriculture

Keywords: grape, variety, primary nutrients, industrial extraction, bare fallow

Abstact. In 2018-2020 the industrial extraction of primary nutrients from the vineyards of grape varieties “Kangun” and
“Haghtanak” cultivated in the Talvorik community of Armavir region was investigated in conditions of bare fallow system
of soil conservation. According to the investigations, in case of 7 t/ha yield and vegetative mass of the “Kangun” variety,
35kg N, 9 kg P,O and 34 kg KO is extracted, while in case of 10 t/ha yield and vegetative mass of the “Haghtanak” variety
49 kg, 15 kg and 67 kg respective nutrients are discharged.

In bare fallow conditions non-industrial nutrient losses are also recorded, which should be considered when determining
the doses of fertilizers.

LCunncuyby £* 05.05.2021 fa.
Qnuwtunuyby £*27.05.2021 .
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Pwlwih pwnkp'

Innjwéned UEpYwjwgywé Gu 2019-2020 pwywuutphtu Updwyhph Jwpgh

tnwpenkn, nwnpbp hwdwjupubph gEpdwnbwihl inbwnGuniejntbubpnid hpwwluwgywé

ostndwinntl, hGwmwanunip)ntultph wpnniupubpp: Swpntnh yuwuwywnp L ogunwywn

tunndnwlwnphdwnruw, Eunnudnwlwnphdwnilwih pwgwhwjndwl pupwgpntd gpwugyt) nt UntjUw-

Unybwlwlwgned, ywlwgyt] U Juwuwwnniubnh 17 W ogunwlwp vhgwwnubph 11 tnGuwyutn:

htanwaqnunieintl Ogunwywn Uhgwwlbnhg 2-n* Cryptolaemus montrouzieri-u W Euplectrus
gbnp, 3wjwuwnwuncd gpwugyt| GU wnwehl wugqwu:

Lwhiwpwl Lntju, lunpnlp, Swpnuhy, Uywagw, Lniuwnwuwn, Wyuw-

Swpntnp pwuswpwihu Jpwlwpnyu E, nhGunhy uluunh
ywnplnp pwnwnphg: WU pwlpwnpbntUuh Jdjntu tnGuwy-
utph hwdtdwwnnipjwdp C JhwnwdhUh pwpdp ww-
pnLbwynipjwdp gpwynud £ wnwohu wntnp (100 g Yw-
Uws nwpnbnnid® 150 Ug, 100 g Ywpdhp wnwpnbnnud®
250 Jg Ywd opwlwl swihwpwduh 250 %): Uhwdwdw-
Lwy 6 wugwu wybkih wwn C yhunnwdhU Eywpniuwyned,
pwl ghinnpniuwjhuutpp:

JdGpohu 20-25 wnwphubph pUupwgpnid Iwjwunwuntd
nwpntnh Juwuwwnniubph yGpwpbpjwp ghnwywu hi-
tnwagnuniejntllbp ¢6U Juwuwnwpybe: Iwpy £ U6, np
nwpntnp, husgwbu W dnpdwaggh pwUswpwihu Jjniu
Jowlwpnyubpp, qgwihnptu Juwuynd B pwgdwehy
Uwuwywn opqwuhquutiph Ynnuhg:

Ujnipep b UEpnnubpp

GwnwgnwunniejnlllGpu  hpwywuwgybp Gu 2019-2020
pdwywultphu Updwdhph Jwpgh Unwuwnwbl, WUpow-

Lh8a, Uyuwtl, Qphpnjtnny hwdwjuputph sGpdwnlw-
JhU inuinGuntenLtuuGpnud: IGnwagnuintejwl Lwwwnwyu
E 6n6G| ntuntdUwuhptp nwpnbnh yuwuwlwn W ogunw-
uwp Eunndnwywphdwnibwl sepdwnwl wywjdwuut-
nnud: Gpeninwjhu hGnwagnunieinlulGpu hpwywuwg-
J6| GU Jwpwpwywlu 1-2 wluqwd, npnug pupwgpnid
Juwuwwniubpp W ogunnwlwp Jdhpwwnubpp hwdwpybl
nt $hpudt] U pun Jhowwnwpwlnipntuntd punntu-
Jwé Ubpnnutph (MporHos nosiBnenns u yyeT BpeauTtenen
n GonesHen CEeNbCKOXO3ANCTBEHHBLIX KynbTyp, 1958):
Rwjinuwptpywséd Eunnunwywphdwnibwih ungyuwyw-
Uwgntdp Ywwnwnyb| E Uuunwdetpph wuwnwlgnigjwu
ninpinh rhulytph guwhwwdwu W yGpinidniejwl, YGU-
nwlwpwuntpjwl W hhnpnEyninghwjh ghnwywu Yeuwn-
nnultph Jwulwgbwnubph oquniejwdp’ Jhpwunwpw-
Untejwl puwgwywnnid punniujwé Jbennutnny:

Upmyniupubpp b yGppneénipyniup
2019-2020 pr. hpwywluwgywé tppninwiht hGunwan-
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nntpjntultph pupwgpnid hwjmbwptpyty nL unyuwyw-
Lwgyt| GU Juwuwwnniutph 17 W ogunwywn dhpwwnlbph
11 mGuwyutn: Cun npnd’ ogunnwwp vhewwinubnh Gpynt
nbuwyutnp (Cryptolaemus montrouzieri W Euplectrus)
gpwlgyt) BU wnwehU wuqwu:

Lnylwlywlwgyt] GU JuwuwwnnluGph hGnlyw) nmGuwy-

utpp.

1. PwdpwybunL Yugninwybn - Helicoverpa armigera
(https://www.cabi.org):

2. Ywpwnphuw - Spodoptera exigua (https://kubsau.ru):

3. Lnthyh  hwpwywdtphyjwu gtg -
(https://www.cabi.org):

Tuta absoluta

4. PwUswpwungwjhu pdhy - Lacanobia oleracea (http://
www.wildlifeinsight.com):

5. Atnatunt (yht - Myzodes persicae (Onpepgenutens
HacekoMbIx EBponeickon yactn CCCP, 1964):

6. Pnuwnwlwhu (Uh6 - Aphis gossypii (OnpepenuTtens
HacekoMbix EBponerickon yactn CCCP, 1964):

7. pwwnlwiht  uyhwnwywplhYy - Trialeurodes

vaporariorum (OnpegenvTen HacekoMblX eBponen-
ckov yactn CCCP, 1964):

8. Balclutha impicta (https://bugguide.net):

9. Ywpwndhh ghywn - Empoasca fabae (https://
en.wikipedia.org):

10.Lnthyh  wnGplwjhu wywunn - Liriomyza sativae
(https://www.cabi.org):

11. Sywéwld - Delia platura (J1.M. KonaHesa, 1981):

12. Shuwpunwnh pphwu - Thrips tabaci (J1.M. KonaHesa,
1981):

13.Upldinjwu  dwnywihtu  pphwu -
occidentalis (https://www.ivami.com):

Frankliniella

14. Unynpwwl wnency - Gryllotalpa-gryllotalpa (https://
kubsau.ru):

15. 2wpwmnwihlu  Ynipwdiniy
KonaneBa, 1981):

- Lygus pratensis (J.M.

16.Unynpwywl nuwnwjuwwinhq - Tetranychus urticae
(N.M. KonaHesa, 1981):

17.Pnuwytbp Ynnhugubn - Limacidae (Rwjwuwnwlh
gJninuntntbuwlwl Ynnnipwutnph, wlnwnltbph
U ywhBuwnubph Juwuwwnniutpp, 1976):

Unylwwlwgwé wnbuwlubph (nuwuywpubpp ukp-
Juwjwgywé U Lywn 1-nLd:

Unyntuwly 1-nd UGpYuwywgwéd Gu sEpdwunwl wwj-
Jwuubpnud nmwpnbnh ypw Juwuwlwn opgwuhquutph
hwjinuwptpdwu tnwnpGreytpp L yuwujwd opgwlltpp:

Ungnruwy 1. Yuwuwlwn Eunndnwlwphdwnibwih mGuwlwihu uwagdp mwpntnh ypw*

3/h Juwuwwnniubp %w&ﬁ:{:xé;l:‘[:ll'llwh pn;’:::ﬂ:;‘;‘éwo

1 PwdpwybUnt Yugninwytn 2019, 2020 Stpl, wwnntn

2 YwnpwnphUw 2019 Stpl, wwnnin

3 Lnihyh hwpwywdtphyjwu gtg 2019, 2020 Stpl

4 PwUgwpwlngwjhU pdhy 2019 Stpl

5 Atnatunt (ypd 2019, 2020 Stpl, swnhy, wunin
6 Pnunwuwjhu yha 2019, 2020 Stpl,, Swnhy, wwnntn
7 QtpUwwnlwihb uyhwnwlwplhy 2019, 2020 Stipl, swnhy, wuntn
8 Balclutha impicta 2020 Stpl

9 LYwpunndhih ghywn 2019, 2020 Stpl

10 Lnihyh nEpliwjhu wlywlnn 2019, 2020 Stpl

11 Olwtwld 2019, 2020 MwnnLn

12 OShuwfunwinh pphwu 2019, 2020 Stpl, Swnhy, wwnntn
13 Upldwnjwl swnywjhu pphwu 2019, 2020 Stpl, swnhy, wwnen,
14 Undnpwywl wnpgncy 2019, 2020 Unpdwwn

15 Qwunwihu Yntpwdiniy 2019 Stpl

16 Unynpwywl nutnwjbwinhq 2019, 2020 Stpl, swnhy, wwnnwn
17 PnLuwytp Ynnhuglutp 2019 SEpl, wunnin

*Yuquyty £ htnhtwyh Ynnuhg:
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LY. 1. Swpntnh Juwuwlwnp Eunndnwluwphdwnibwl gepdw-

wnwl wwjdwuubnpned.

1 - unynpwlwl nunwjbwwnhqg, 2 - nbnétunt 1Yhs,
3 - pnunnwlwjhuyhs, 4 - Balclutha impicta, 5 - ywpwnndhih
ghywn, 6 - wplwdwnjwl dwnlwihu pphwu, 7 - Sfjuwfpunwnh
enhwu, 8 - |nthyh wbplwjhu wywunn, 9 - Slwdwud,
10 - pwdpwybUnt Yugninuytn, 11 - Ywpwnphlw,
12-1nthyh hwpwywdtphyjwugkg, 13- pwlgwpwungwjhu
pdhy,14 - spdwinlwjhb uyhwnwywelhy, 15 - nwwnwjhu
yUnc-pwdincy, 16 - unynpwywl wnency, 17 - dnpy Ynnhug
((nLuwlywpnedp Guwnwnyby £ hGnpuwyh 4nndhg):

LY. 2. Swpnbnh ogunnwywp Eunndnwywphdwnuwl gbpdw-
nwl wwjdwuubnpntd.

1 - jnpYbGwnwlh quwlwpqbq, 2 - Harmonia axyridis,
3 - Coccinella magnifica, 4 - thnthnfuwlwl quunlwpqbq,
5 - GpyyGnwuh qunywpqgbq, 6 - Cryprolaemus montrouzieri,
7 - Aphidius colemani, 8 - Euplectrus sp., 10 - unynpwwu
nuytGwshy, 11 - wnnpwpwp unynpwywl (nruwllywpnedp
Ywwnwnyty E hEnpuwlh Ynndhg), 9 - Amblyseius finlandicus
(https://www.biolib.cz):

Lnyuwlwlwgyb) GU ogunwlwp dhpwwnubnh hGwnlyjwy
intGuwyubpp.

1. Onthnfuwlwl quuwpqbq - Hippodamia variegata

(OnpepenuTenb HaceKOMbIX €BPOMENCKoi  YacTut
CCCP, 1965):
2. 3npltwnwuh quunlwpgbq - Coccinella

septempunctata (OnpepenvTens HaCEKOMbIX €BpPO-
nevickon yactn CCCP, 1965):

3. bpyybwnwuh quwnlwpqbq - Adalia bipunctata f.
sexpustulata (OnpegenuTens HACEKOMbIX EBPOMENCKON
yactn CCCP, 1965):

4. Coccinella magnifica (https://influentialpoints.com):

5. Harmonia axyridis (https://influentialpoints.com):

6. Cryptolaemus montrouzieri (https://influentialpoints.
com):

7. Unynpwywl nuytwshy - Chrysoperla carnea (Onpe-
OenuTernb HacekoMbix eBpornerickorn yactn CCCP, 1987):

8. Aphidius colemani (https://www6.inrae.f1):

9. Euplectrus sp. (Onpegenutenb HaceKoMbIX €BpOMen-
ckor yactu CCCP, 1981):

10. Unnpwpwpn unynpwwl - Mantis religiosa (https://
bugguide.net):

11. Amblyseius finlandicus (https://www1.montpellier.inra. fr):

Cryptolaemus montrouzieri wnGuwUn W Euplectrus
gbnp Rwjwuwnwund gpwugdt] GU wnwehlU wuquwu:
Cryptolaemus montrouzieri-n uudnid £ [yhsubpny, huy
Euplectrus gbnh Ubpywjwgnighgutpp twpnbnh grhuw-
ynp Juwuwwnniubp pwdpwytUune Yugninuytbph W Yw-
pwnphUwjh wpunwphu Jwywpneéutn Gu:
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Ungnruwly 2. Ogunwlwp Euinndnwywphdwnibwjh inGuwywjhu yugdp tnwpnbnh ypw*

Rwjnbwptpdwlt  ®njuhwpwpbpnipjul

3/h Eunndnwlywphdpwagbp nwntphp nbuwyy Jbwujwé opqulhquutpp

1 ®nthnhuwlwl quinywpgqbq 2019, 2020 Qhowinhg Lyphautp

2 3nplbtunwuh quunwpgbq 2019, 2020 Qhowinhg Lyphautp

3 GnpyyGwnwlh quunyuwpqtbq 2019, 2020 Qhowinhg Lyphautp

4 Coccinella magnifica 2020 Qhownhg Lyphautp

5 Harmonia axyridis 2019 Qhowinhg Lyphautp

6 Cryptolaemus montrouzieri 2020 Qhownhg Lyphautp

7 Unynpwwl nuybwghy 2019, 2020 Qhpwinhg Lyhdutn, pphwutitn, stpdwntwjhb uyhwnwywplthy
8 Aphidius colemani 2019, 2020 Uwlwpnr)6 Lyphautp

9 Euplectrus sp. 2019, 2020 Uwlwpntjé PwUpwybunt Yugninwytn, yupwnphlw
10 Unnpwpwn unynpwywl 2019 Qhownhg YwpwnphUwjh epenLp, Uintyutp

11 Amblyseius finlandicus 2020 Qhownhg Unynpwywl nunwjuwunhq

*Yuwquyt) £ hnhuwyh ynndhg:

Unylwlywlwgywé wnbuwlubph (nuwuywpubpp Ukp-
Yuwjwgywé BU Uywn 2-nLU:

Unjneuwy 2-nud UGpYwjwgdwd £ sbpdwwnwl  wwy-
Jwuutpnud oginwlywp Eunndnwywnphdwnilwih hwjwn-
Uwpbpdwl wnmwpBrehyp, thnfjuhwpwpbpnipjwl nGuwyp
U Juwuynn opngwuhqun:

Ggpwlwgnipjntlu

Wuwhuny® Undwyhph dwnpgh nwpptp hwdwjupltnh
sGpdwwinuwiht  nuwnbuniejnibubpnd hpwywlwgywé
hGwmwagnuniejnltultph wpnynitupnid gpwugytp no uny-
Lwywuwgytb| BU Juwuwlwp W ogunwywn Euinndnww-
nhdwniuwih 17 L 11 mGuwyutn: YUwuwlwpubnhg 4-p
wwwnywub| U eGthnlywrelwdnputnh (Lepidoptera), 5-n°
hwywuwpwrlwynpubph (Homoptera), 2-p° Gpyplt-
nh (Diptera), 2-n° énwwprlwynpubph (Thysanoptera)
wpgbphu L JGYwywl UGpYwjwgnighs' ninnuplw-
ynpubph  (Orthoptera),  Yhuwlwndpwelwynputnh
(Hemiptera) YwpgbnhU nu uwpnwyBpwbph (Arachnida),
thnpnunwuhubph  (Gastropoda) nwubphu: Oguwywnp
Eunndndwnilwihg 6-p wwwnywub] U Ywpdpwelw-
ynputph (Coleoptera), 2-p° pwnwlprwelLwynputnh
(Hymenoptera) Ywngbphu, huy vGywlywu uGpyuwjwgnt-
ghs' gwugwrelwynpubph (Neuroptera), wnnpwnwnut-
nh (Mantodea) W ngbph YwpgbphU (Acarina): 4wné-
pwprlwdnpubph Ywnahg Cryptolaemus montrouzieri
nbuwyp b pwnwlupwrlwynpubph Ywnahg Euplectrus
gbnp Iwjwuwnwunid gpwugyt GU wnwehl wugqw:

QpuwlywlnitpynLlu

1. 3wjwuwnwuh gjninununbGuwlywl ynpinnipwutnh,
wluwnwnutph W ywhGuwnubph Juwuwwnnlutnp. - Gn.,
1976:

2. KonaHnesa J1.M. Onpepenuterns BpeAHbIX U NONE3HbIX
HaceKkoMbIX 1 KneLen TexHnyeckmx Kynbtyp B CCCP.
- 1., 1981.

3. OnpemenuTtenb HaCEKOMbIX €BPOMENCKOM  4acTu

CCCP. B natu Tomax. - J1.: Hayka, 1964.

4. OnpepgenuTernb HacekoMblx eBponenckon yactn CCCP.
- Tom 2: XKecTkokpblinble (Coleoptera) 1 Beepokpblinble.
- J1.: Hayka, 1965.

5. Onpegenutenb HacekoMblx eBponenckon Yactn CCCP.
- Tom 3: MNepenonyaTokpbineie. - J1.: Hayka, 1981.

6. Onpepenutenb HacekoMbiX €BPOMENCKON  YacTu
CCCP. - Tom 4. - Y. 6. bonbLekpbinbie. Bepbntogku.
CeTyatokpblinble. CKOPNMOHOBbIE MyXW. Py4eiHukn. -
J1.: Hayka, 1987.

7. TlporHo3 nosiBNeHus u ydeT BpeauTenen n bonesHewn
CenbCKOX035NCTBEHHbIX KynbTyp / MNoa pea. B.B. Ko-
coBa, N.A. MNMonsikoea. - M., 1958.

8. https://www.biolib.cz/en/taxon/id76253/: Species
Euseius finlandicus (Oudemans, 1915) (nhwnyb| £
10.08.2021 p.).

9. https://bugguide.net/node/view/18669:
Balclutha impicta (nhinyt| £ 31.07.2021 jg.):

Species
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10. https://bugguide.net/node/view/22947: Species Mantis
religiosa - European Mantis (nhinyt| £* 02.08.2021 g.).

11. https://www.cabi.org/isc/datasheet/30960: Liriomyza
sativae (vegetable leaf miner) (nhuinyt| £ 12.08.2021 p3.).

12. https://www.cabi.org/isc/datasheet/49260: Phthorimaea
absoluta (tomato leafminer) (nhnnyt| £ 10.07.2021 3.).

13. https://en.wikipedia.org/wiki/Empoasca fabae:
Empoasca fabae: From Wikipedia, the free encyclopedia
(nhinyb £ 27.07.2021 p.).

14. https://influentialpoints.com/biocontrol/Coccinella
magnifica scarce seven-spot ladybird.htm: Aphid
Predator (Coleoptera: Coccinellidae). Coccinella
magnifica: Scarce seven-spot Ladybird (nhunyt| t°
30.07.2021 p.).

15.https://influentialpoints.com/biocontrol/
Cryptolaemus montrouzieri mealybug ladybird.
htm: Mealybug Predator (Coleoptera: Coccinellidae).
Cryptolaemus montrouzieri: Mealybug ladybird,
Mealybug destroyer (nhinyt| £ 30.06.2021 p3.).

16. https://influentialpoints.com/biocontrol/Harmonia

axyridis harlequin ladybird.htm:  Aphid  Predator
(Coleoptera: Coccinellidae) Harmonia axyridis:
Harlequin ladybird (nhinyb) £* 22.08.2021 3.).

17. http://www.irtek.am/views/act.aspx?aid=102533: 3w-
jwunwlh  Swlpwwbunnipjwlt  Juwnwywnnipjwl
npnanudp thnpnp W Uhght gGpdwunlwihl nuwntunt-
pjnLultph UEpnpUwl WEnwlywl wewygniejwl dnw-
ahpp hwunwwnbnt Jwuhl, n 1612-|, 14 unjtdptiph
2019 p. (nhwnyby £ 09.08.2021 p2.):

18. https://kubsau.ru/upload/iblock/f1b/f1bdaae47f24aa5
7e¢457b69962df5804.pdf: Mukywosa 3.A., AHuynoBa
T.E., OeBatkmH A.M. Onpepgenutenb BpeauTenen
CEeNbCKOXO3SNCTBEHHBIX KyNbTyp MO MOBPEXOEHUAM
pacTteHun gns tora Poccum (nhinybl £ 17.08.2021 g.).

19. https://wwwé.inrae.fr/encyclopedie-pucerons eng/
Species/Parasitoids/Braconidae-Aphidiinae/Aphidius-
colemani: Aphidius colemani Viereck 1912 (nhinyt t*
19.08.2021 .).

20.https://wwwl.montpellier.inra.fr/CBGP/
acarologia/export pdf.php?id=2295&typefile=1:
Acarologia (nhinyt| £* 06.08.2021 13.).

BpepHasa n nonesHasa aHToMoakapud)ayHa nepua B yCIOBUSAX Tennuubl

M.T. KasapsaH
HayuoHarnbHbIlU agpapHbIl yHUgepcumem ApMmeHuu

KnroueBble cnoBa: nepeu, mennuya, sHmMomoakapugayHa, udeHmughukayusi, uccrnedosaHue

AHHoTauwma. Bcratbe npeacTaBneHbl pesynbTaTel UCCNEAOBaHUIA, MPOBEAEHHbIX B TENMMYHbBIX XO35IMCTBAX pPasnuny-
HbIx coobLecTts Apmasupckoi obnactn B 2019-2020 rogax. B xoge BbisiBNeHWs BpeOHOW ¥ NOMNe3HOW 3HTOMOakapu-
dhayHbl nepua 6bIno 3aperncTprpoBaHo 1 naeHTUdMLMpoBaHo 17 BUAOB BpeaHbIX 1 11 BUAOB NOME3HbIX HACEKOMbIX.

2 Bupa nonesHbix HacekoMblX, Cryptolaemus montrouzieri v pop, Euplectrus,

BrnepsBble.

B ApMeHun Bbinu 3aperucTpmpoBaHsbi

Harmful and Useful Entomoacarifauna of Pepper in Grenhouse Conditions

M.H. Ghazaryan
Armenian National Agrarian University

Keywords: pepper, greenhouse, entomoacarifauna, identification, research

Abstact. The article considers the research results conducted within the period of 2019-2020 in the greenhouse farms
of different communities in Armavir region. During the detection of harmful and useful pepper entomoacarifauna, 17 pests

and 11 useful insect species were recorded and identified.

Among the useful insects, two genera - Cryptolaemus montrouzieri and Euplectrus - have been recorded for the first time

in Armenia.

Lunnilyby £*31.08.2021 .
Qnuwpunuyty £*03.09.2021 pa.
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Spywpwdjw thnpétpu hpwlwlwgyb U Q.U. Ywdpjwuh wujwl hhn-

unup, pnnwnuhYwjh wpnplGduEph  huunhnnunh  hnpéwpwpwywl  Ywjwund

wmllywlyntp, (Upwpwuwnjwl hwppwdwin) W “hihgwUh wuwnwnwihu gnnnt hhnpnwnuhy

hhnpnwnuhluw, Wwjdwlutpnud: Upwydtb] £ wpuEywu ununt wnuyhubph wuhnn watgdwl

ubbnwpwn [nLénLyp, yGUuwwnGhuuninghw:

wpryntbwdtGunipnil Upwpwunjwl hwppwdwjpnid inuyhubpu wény 2,0-2,3 wuqwu gbpwqulgh)
EU Y howUh wluwnwnwjhu gninnd wakgywsd inuyhukphu: Ununt tnuyhubph
hhnpnwnuhy wpwnwnpniejwl® J6n Ynndhg dwydwé YEuuwnmbGhuuninghwl
wnnyntbwybun £ U hGnwuwpwihu: Unwewnpyyned £ wjl Yhpwnbp nuyhutph
wpwagwgywé utdwpwlwly wpunwnpnipintt yuwqdwybpwbint hwdwp:

Lwhiwpwl Jwé wpwnwnpnieiniu (W.3. Indubthjwl W niphp., 2013,

2np Yyhdw niukgnn Bpyputpnud, wyn pynid® Iwjwu-
wnwunwd gbpwlw puunhp £ punipjwl ywhwwuntp)nt-
up (L.9. 3wpnipejnibjwl, U.L. Swpniejniujwl, 1986,
d.3. dwpnwljwu, 2005):

LEpywyntdu Iwjwuwnwunwd, onh wnunnunyjwéniejwl
woény W punipjwl ywhwwuntpjwl hpwwnww tulnhp-
ubpny wwjdwuwynpywds, Yuwplnpynid G pwnwpwjhu
wjghutph hhdunwdu no pwnwpwdtpd wnwpwéplutph
duwynpnudp: Swpbgunwnh wybwunwd £ hwnjwwbtu
Swnwpethwwnbuwyutph wnuyhubph wwhwuswnyp, W
wyth nt wybh £ Yywplnpynid npwlg wpwnwnpniejwl
dwdwuwlwyhg Gnwuwyutph Yhpwnnidp: LwjunptGu
nwnwéywé E pnyubnh wuhnn J2wynipyniup, npp huw-
nwynpnipyntt £ nwihu Yupsd cwdwlwlwhwwnywénid
(2-3 wwpnud) Jwgdwytpwby nuywuniph wpwagwg-

I.C. QaBTaH, 1980, C.X. ManpanetaH, 1989): Cun npnid*
JGpghuu Ywnpnn £ fwwGu Uywuwnt, hwbpwwGnniejwu
Unupwgwd wuwnwnubph, wjghUbph, jwlwg wnipwy-
utph yEpwywugbdwup L Unp nmwpwédplubph Yulwsw-
wwwndwlp:

UnuhU (Platanus L.) pniuwwl whuwnhh hujwutphg E.
pwpapniejntup hwuunwd £ Uhugl 50 U: WU tnwpwédywéd
E 3jnLuhuwihu Wdtphywynud, dhetnpynényjwl wjwquw-
untd, UGpadwynp Upltpnid, 3wjwlywl pwpbpwywu-
nwyncu:

33 Uintuhph Jwpgh Swy gjninh Jnuin £ ginuynid Iw-
jwunwuh tun2np unuhubph Jhwy wnipwyp, npp ubp-
Jwjntdu wpgbing £ WL gpwntgunid £ 60 hw tnwpwénip-
jntu (L9 Swpniejnibjwl, U.L. 3wpniejnibjwl, 1985,
U.3. Indubthjwlu W nLph., 2013, d.3. Ywpnwljwu, 2005,
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A.A. TpuropsH, 1973): Nupwagpwy E, np Iwjwuwnwuh
huwagnuu dwjpwpwnwp Updwyhpnid ginbynn Wuwhhn
wuwnywdédnihne JEhjwup 2powwwinywé E Gnkp hnswyw-
Jnp Unujwg wlwnwnny:

Gphwnwuwnn unuhU wpwag £ wénd W Jh pwUh nwu-
LUwdjwyp pupwgpntd hwuuntd £ hujwjwywu swihGnph:

Swny E U2GL, np pbwlywl wwjdwlltGpnd unupl (wy
E wanud wynidhwy hnnGpnd. nwpwéjwé E gbunw-
hnghwutpnid, [866ph whEphu W yhpdtph funppbpnid:
3gnn, hunpwqlw, fupn §ninwynpywsé, wnwlugpwihu
wpdwwnwjhu hwdwywpgh 2unphhy nhdwunwd £ dw-
dJwluwywynp Gpwownhu: Pwdwywl gnpunwnhdwgyniu
E. Jwyniu £ Jhusl -25 °C uwnUwdwUhphl: Iwjwuwnwlh
wwjdwuutpnud (wy £ wénd ényh dwybplniyehg Uhusl
1400 J pwpépniejwl ypw. wybkih pwpépwnhp gnuinhut-
nnud wdpnnenyhlu gpunnwhwnynid E:

Npwtu hgnp, (wjlwuwnwpe, gbntighy W Gplupwyjwg
Swnwuwnbuwy® unupu [wjunptUu Yhpwnynwd £t nGYnpw-
inhy wwpubqwagnpdnipintunid W ptwlwyw)ptpp Yw-
Lwgwwwwnbhu: Iwjwunwunid wjt uwlwswuwwndwl
Uwywwnwyny ognwgnpéynn hhuuwlwl Swnwunbuwy-
Utphg E, pwUh np (wy E hwpdwnpynud pwnwph Eynin-
ghwlwl wwjdwuubphu (qwgbtph, 6tuh, thnpnt wnyw-
jnLEyntu W wy| gnpénuubn):

UnuhU pwquwunwd £ ubputGpny, wunwihuny, huswbGu
Lwl yunpnuwynpdwdp (L9, 3wpnipintbjwl, U.L. 3w-
nnipjnibjwl, 1985, L.J. 3wpnipjnibjwl, U.L. Iwpnipe-
jnLujwu, 1986, d.3. dwpnwljwl, 2005):

Rwjwnuh E ununt 2nipg 10 nGuwy: Iwjwunwunid dpwy-
ynid E ununt Gpbp inbuwy® unuh wpubywu (P. orientalis
L.), unuh wpudwjwl (P. occidentalis L.) L. unuh hhpph-
nwjhu (P. hybrid Ywd P. accrifolia): dGnpghuu Uwpunpn
Gpynt wBuwyubph hhpphnu £ (LA Swpnienibjwl,

U.L. 3wpnie)nibjwl, 1985, d.3. Ywpnwljwl, 2005): 36-
wnwagnuntejntulutph hwdwp puwnpytl £ wplGywl unupl:

Ujnipp U UGpnnutpp

UpubEywlU unupu (Platanus orientalis L.) unuwqghUt-
nh (Platanaceae Lindl) punmwUhph dwnwwnbuwy E: Wu
pwqUwgynid £ uGpdtGpnd: b tnnwppbpnieniu Ujnwu w-
nwwntGuwyutph® hugwbu Yinpnuutpp, wjbuwtu £ uGpdtpp
Jprtpynid U Gpypnpn lnwpyw 6jnintphg L ubpdbphg:

Qhwnwthnpabpp Ywwnwnybp U 2011-2019 pr. 33 AUU
Q.U. Ywypjwuh wujwlu hhnpnwynuhywih wnpnpGdut-
nh huunhwnwnnud: Npwbu [gwujnie ogunnwagnndytb) Gu
3-15 JuU Jwuuhyutpny hpwppiwjhu ule b Ywpdphp huw-
nwd, glupwn:

Ununt ubpdtph gwupp jwwnwpybp E qupuwup® Jwpwn-
wuwnhy wdJhuubphu: Ontbwynieintup  pwpénpwglt-
[t bwwwwyny gwuphg wnwye ubpdtpp 1 on repgyby
GU opny: UL huwpwunid 10-15 ud hGnwynpnipjwup
pwgywéd 2-3 ud punpnipjwdp wynultpnud gytb) £ gb-
nh wywgq: UepdEpp gwuytby GU fupwin (pwuh np uGpdt-
nh &ntbwynieniup gwén £) bW dwélyt, wywagh pw-
pwy 26pnny: Uhusl §6p° 15-18 opjw plpwgpntd,
lgwljntrlU wupunhwun funbwywgyby E:

UnwohU tnwnpnid vhwynp JwytnpGuh hwdny hpwppuw-
Jhu ulk puwpwdnd unwgyby £ 53 ud pwpépnie-
jwdp W puh 3 JU npwdwagény 250-300 ubpduwpntju
(LY. 1): Qupuwup pniuwyubpu Upwpwnjwl hwppw-
dJwjnh hpwphuwjhu uly, ywpdhp wpwdned, glupwnnid
U Yhrhowuh wuwnwnwihU gnunnt hpwphuwhu Ywnpuhp
fuwpwdnwd nuydtp G 20 pneuwy/d? upubdwyny® (wu-
nwyubph ypw: bwgnnwywuncp)ntup Hhhpwlh wunw-
nwjhu gnunnnid Ywaudt £ 100 %, huy Upwpwuwnjwl hwp-
rpwdwjnnud* 93-98 % (wn. 1):

Unyniuwy 1. Uplbywl ununt ubpdUuwpnyubph Swnwswithwlwl gnigwuhpubpp Yhdwjwwl tnwpptbp gninhubph

pwgoprjw hhnpnwnuhywjh wywjdwultpned*

Pnruwlubph swnwswthwlwl gnigwlhutpp

g 3% 3

Lgwlynipebp s, Z5 2z 3 3

3gs 2T Es £

$e5 £ 2§ °

- -EH
pwphiwiht ul pwpwd 20 98 53,0 3,0
Spwphuwihtu uwpdhp nwpwd 20 95 53,0 3,0
Qlupwn 20 93 53,0 3,0
LI MR 1 20 100 530 30

gnunh, yupuhp fuwpwd

ghép, ud

1-hu mwph nwpbGywl Jhghu wép  Sulyhutph
Gin,

pwpépnt- puh wpw- pwpépni-  puh npw- hwuwn/u?

pjniup,  Jwghép, pynibp, Jdwghop,
ud uu ud JJ

203,6 23,6 150,6 20,6 19,6
215,6 25,0 162,6 22,0 19,0
217,2 23,6 164,2 20,6 18,6
104,0 6,7 51,0 3,7 20,0

*Ywquyb) £ htnhuwyutbph Ynndhg' thnpdwpwpwwu nyjwiutph hhdwu Yypw:
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LY. 1. Ununt pnruwyutph punhwunwp inGupp pwgorjw hhnpn-
wnuhywh ywjdwuubpnid:

Nuntdbwuhpybp E wwpptp gnpénuubph  (lgwljnip,
ublunwpwn [nwonye, ubdwl Jdwybpbu, hhduwywl
ublunwwnwnpptph funnienil) wagnbgnieinitup uGpduw-
pniubph  Ywgnnwywunipjwl, wédwl nhuwdhyuwjh,
hUuswtu Uwl nuyhutph waéh, Gih W npwyh Yypw: Uhw-
dwdwlwy Jpwyyty E ununt wuhnn wpunwnpnipjwl
yEuuwwnbhuuninghw:

Rwpy E UpGL, np Ywpunpdnud BU pnyubph wnuydwl
fuinnipyntup LW 6honn thnfunwuwynpywoénte)niup, pw-
Uh np npwlugny GU hhduwywunwd wywjdwuwynpywéd
dhwynp wpunwnpwuph hwayny ywinwnywé Swhuubpp:
WUuhnn Jwynipjwu 2unphpy ypdwwnynd U Jh 2wnp
g/ntnunbntbuwlwl w2uwwnwlputn (thhuptgnud, uunt-
gnid, pwnhwl, gpnid b wylb), hugp hbwpwynpniejnil £
twhu ununt tnbuywpyh punnep)niup Jedwgut| 4-5 wu-
qud’ Jhwdwdwluwy Ynpdwwnbiny twl mmuyhubph wp-
nwnpnipjwl dwdybwnp (1-2 twpny) b dwhuubkpp (2-3
wluqwd), wwwhnybny ybpgbnujw W unnpgbunljw
onqwlltph |ntuwonwjhl ni gpwullnwiht owwnhdwy
wwjdwluutp (L.9. 3wpnipjnibjwu, U.L. Iwpnip)nibjw,
1986, I'.C. OaBTaH, 1980):

JGgGunwghwih pupwgpnid wdtl wdhu Juwwwndbl Bu
thnpah pninp nwppGpwyutph $eUninghwywl nhunwp-
ynwdubp L YBUuwswihndubp: Uhugl yGgGunwghwih
wywpwp pnijubpp ulnigyb GU Q.U. Ywypjwuh Ynnuhg
wnwownpyywé niényyeny (M.C. dastan, 1980). qwnplw-
Up L wdnwup' opwywl 1-2, huly wplwup' 1 wugwu:

Suyhutph gyninEpp hwjnwgdwl bwwwnwyny, ubw-
nbUpbphg ujuwé, ullnwpwp (nwényrhg wdpnnente-
jwdp hwuyb), £ wgnup, wjunthGnle wunhdwlwpwp

yndwwnyb| £ uunigdwl (opdwil) hwdwhiwywuncp)niup,
hugp Uwwuwnb £ bwl wnuyphubph gprnwnhdwgyniuntpe-
JwU pwpépwgdwlup (W.3. Indubthjwlu W niphp., 2013):

Upmyniupubpp U yEpniéncpyniup

Upwpwuwnjwl hwppwywjph W Y%hhpwlh wUwnmwnwihu
gnunnt pwgopjw hhnpnunuhywjh ywjdwlulGpnid ununt
pnruwyutph wabgdwlu wnwohlt tnwpyw gnigwuhutpp
UEpYwjwgywé U wnynuwyutp 1, 2-nLd:

Cun  hGnwgnunnipjwl  wpnyntuplbph® Upwpwwnjwu
hwppwdwjpnd ununt tnuyhubph wéh hwdwnp Lbwwu-
nwynp U Ywpdhp hpwphiwiht ppwpwdp W glupwpp:
Suyhubph pwpépnieinilp  hwdwwwwnwupiwlwpwn
Jwqut| £ 215,6 W 217,2 ud, puh lnpwdwaghép' 25,0 L
23,6 UU:

Yhihgwluh wunwnwihu gnnnt wWwjdwuubpnud woabg-
Jwd ununt pnruwubph mwpBlwu vhght pwpéapniejnt-
Up wqut| £ 104 ud, puh lnpwdwaghép' 6,7 Ud (Uy. 2-4):

Uduwlwl wéh wnwybiwagnyu gnigwuhpubp gpwug-
y6| U ognuwinnu-uGwwntdpbn wdhultGphu. Upwpwwnjwu
hwppwdwipnid® 41,3-62,8 ud, “hihpwuh wluwnwnwihu
gnuint wwjdwultpned® 8,9-11,6 ud (wn. 2, uy. 3):

Cuwn wnynruwy 1-h* thnpéwnpyqwé gwujnietpny L wéh
hunGuuhynipjwdp ywjdwluwynpywé* nwnpbpnie)nt-
Up qquwlh ¢E (203,6-23,6, 215,6-25,0, 217,2-23,6 UU),
hugp hhnpnwynUhYwjh wnwybnieniuutphg E: Swp-
pGpnientl Lwwnynd £ tmnuyphubpp hnnwagnniuwn ntG-
nwtihnfubnig hGwnn:

pwphiwihtu ule bW Yuwpdhp pwpwdnd wabgywé inuyp-
utph wpdwunwiht hwdwywpgu wybh qupgugwé L,
lgwujnieh Jwun Jdwulhlubpp gpbrt wdpnnenipjudp
Jhwantynud GU wpdwwnwihu hwdwlwnghl, hugh punp-
hhy yGpwuntydwl dwdwluwy wwwhnynid U 95-100 %
Ywsnnwywunipeiniu: Upwpwwnjwl hwppwywnh puwyh-
Jwjwywl wwjdwlulbpnwd wluyhutpu wény 2,0-2,3
wlgwu gbpwquwugnid GU wunwnwjhu gnnnt nnuyh-
utkphu, hugp Wwjdwluwynpywsé £ hwnuwuwbu pwnén
sGpdwuwnhdwuny b hgnp wpdwwnwjht hwdwlywnpgh
dLwynpdwup (uy. 4):

Cuwn hGunwgnunnieiniultpht Upwpwwnjwl hwppwyw)ph
pwgopjw hhnpnwnuhywjh wwjdwuutpned ununt pnLuwy-
utphg wnwehu wnwpnud huwpwynp £ 1 U? dwytptuhg
unwlw| unwunwpunht hwdwwwwnwuppwunn b qup-
quwgwd wpdwwnwihu hwdwywpgny Y. 4) 18-19 wnuyh
(wn. 1):

Wyuwhuny' |hwpdbp wnuyhubp GU unwgynid wnwehu
huy vnwpnd: Ywug vhehu pwpapnientlp yuaqunwd £
203,6-217,2 uJ, puh wmpwdwghdp' 23,6-25,0 U (wn. 1,
2,uy. 3, 4):
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Ungnuuwly 2. UplGywl ununt wéh nhuwJdhywl wnwppGp gninhubph pwgorjw hhnpnwnuhywjh wwjdwuuGpnd W

lgwujnLebpnLd®

Upwpwwnjwl hwppwdyw)p

ShihgwUh wuwnwnwjhlu gnnh

Ywnuhp hpwphuwht pwpwd gLupwp Ywpdhp hpwpuwiht pwpwd
Udhulitp pwpapnipynilip, puh wpwdwghép, pwpapnipinip, puph wpwdwghdp, pwpapnipynibp, puh wpwdwghdp,
ud UJd ud Jd ud U
punhw- wduw- punhw- wduw- punhw- wduw- punhw- wduw- punhw- wduw- punhw- wJduw-
uncp Jul untp Jul uncp Yl untp Jul unip Jul uncp Juu
Uwjhu 72,3 19,3 3,8 0,8 77,4 24,4 4,2 1,2 54,8 1,8 3,0 -
3nLuhu 84,8 12,5 6,5 2,7 91,6 14,2 6,1 1,9 63,2 9,1 3.3 0,3
3Anthu 98,9 14,1 11,0 4,5 110,3 18,7 11,2 51 72,3 12,9 3,6 0,3
Ognuwnnu 161,7 62,8 18,9 7,9 163,3 63,0 15,0 3,8 85,2 8,9 4,2 0,6
Ubwwnbuptn 203,0 413 20,2 1,3 210,0 46,7 22,5 7,5 96,8 11,6 5,9 1,7
InywnGUptn 215,6 12,6 25,0 4,8 217,2 7,2 23,6 1,1 104,0 7,2 6,7 0,8

*Ywaquyb| E hnhuwyutph ynndhg' thnpédwpwpwywl nyjwutph hhdwlu Yypw:

LY. 2. Uplbywl ununt Jhwdjw nnuyhutpp
YhihgwUh wlnwnwjhlu gnnnt pwg-

LY. 3. UplGywl ununt vhwdjw wnuyhutpp
pwgorjw hhnpnwnuhywjh wwjuwu-

LY. 4. Uplbywl ununt dhwdjw nnuyhutin®
wakgywd Yhihpwuh wluwnwnwihu

opjw hhnpnwynuhywjh wwjdwu- ubpned: gnunt (1) L Upwpwwnjwl hwppw-

utnpned: Juwjnph (2, 3, 4) pwgorjw hhnnpn-
wnuhywjh wwjdwuubpned:

GqpwlwgnipjnLlu Ununt inuyhutph hhnpnwnuhy wpunwnpnipjwl Yeuuw-

Ununt wnuyhubpp hhnpnwnupy Gnwluwyny bwwwnwyw-
hwpdwp E pwqUwglut] Upwpwujwl hwppwywiph
plwyhdwjwlywl ywjdwuutpnd: Fwgoprjw hhnpnwn-
Uhywjh wwjdwuubpnd tnuyhubpl wény 2,0-2,3 wuqwd
gGpwqwugnd U wUwnwnwihu gnunnd  wakgdwéd
wnuyhubpphu (wn. 1, 2, uy. 4): degbinwghwjh pupwg-
pnd 1 U2 Jwybptuh hwpyny ununt ubpduwpniubphg
huwpwynp £ unwlw|] qwpgugwd wpdwwnwihu
hwdwywnpgny 18-19 inuyh:

nGhuuninghwU  wpnyniuwydbnn £ U hGnwulywnpwjhu:
Unwewnyynud £ wju yhpwntb wplbywl ununt inuyhp-
utGph  wpwgwgws, dGSwpwlwly wpunwnpnieinlu
uwagdwybpwbint hwdwp:

Qpulwluntpjnil

1. 3wpniejntbjwul. 9., 3wpnip)ntbjwlU.L. 3wjwunwuh
nGunpndnpwl. - Ghpp 1. - Gn., 1985. - E9 139-144:
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2. 3wpnipntbjwu L9, Swpniejnibjwl U.L. 3wjwu- 5. 'puropsaH A.A. LieHHble BUAbl AepeBbeB U KYCTapHUKOB

wnwuh ngunpndnpwl. - Ghpp 2. - Gn., 1986. - 463 te:
. Anqubthjwu W.3. W niph2. Ununt tnuywljnieh hhn-
nnwnuhy wpunwnpniejwlU  huwpwynpnipintul nL
wpnyntbwyGwnnieyniup / W.3. Indubthjwl, Q.3. Mn-
nnujwlu, U.U. Enywu // Ugpnghwnie)niu. - 2013.
-N 3-4. - E£p 208-211:

. dwpnwljwlu d.3. Swnwaghwnienitl. - Bp.: 3QU,
2005. - 370 Eg:

necos Apmenuu. - Ep., 1973. - 230 c.

. OaBTaH ".C. TmpgponoHuka. B kH.: CnpaBoyHas kHura no

Xnmm3aumm cenbckoro xossamnctea. - M.: Konoc, 1980.
- C. 382-385.

. Mavpanetan C.X. KynbTypa adpmpoMacnumyHbix pacTe-

HUA B YCMOBUSAX OTKPLITON rMApOnoHuKn. - Ep., 1989.
-314 c.

A heKkTUBHOCTL NPOU3BOACTBA CaXkeHLEeB BOCTOYHOIO NJiaTaHa B YCINOBUAX OTKPbLITOM
rMaponoHuKnU B ApMeHUn

X.C. MaiipanetsiH,|A.A. OBcensiH|, A.C. ErnasapsiH, A.A. AKONmKaHsH

WHemumym npobnem eudponoHuku um. I.C. JasmsHa, HAH PA
KnroueBble cnoBa: niamax, nocadoyHbil Mamepuar, 2uOpOoroHuKa, numamesbHbIl pacmeop, 3¢hheKmusHOCMb

AHHoOTauusa. MHoOroneTHMe SKCMEPUMEHTbI MPOBOAUIUCH B TMOPOMOHUYECKON 3SKCMEepUMEHTANbHON CTaHuum
WHcTuTyTa NnpoGnem ruaponoHunku um. I.C. [laBTaHa (ApapaTckasi 4ONMHA) U B TMOPOMNOHUYECKUX AeNIsiHKaX NeCHOMN 30HbI
OunmxaHa. Bbina paspaboTaHa GUMOTEXHOMOMMS NpPou3BoACTBa GECMOYBEHHOTO BblpallyBaHUsSi CaXKeHLEB BOCTOYHOIO
nnartaHa.

PocTt caxeHueB B ApapaTckon gonvHe 2.0-2.3 pasa npeBbICUIT POCT CaXXEHLEB BblpaLLeHHbIX B JIECHOWN 30He [unmkaHa.
Pa3paboTaHHas HamMn GUOTEXHONOMUA TMAPONOHUYECKOro NPOM3BOACTBA CaXEHLUEB NNaTaHa ddheKTMBHA U NEPCMNEKTMBHA.
Mpennaraetcs ncnonb3oBaThb €€ A58 OpraHn3aumm YCKOPEHHOro ONTOBOrO NMPON3BOACTBA CaXEHLEB.

Efficiency of Producing Oriental Plane Tree Saplings in Conditions of Outdoor
Hydroponics in Armenia

Kh.S. Mayrapetyan, A.H. Hovsepyan|, A.S. Yeghiazaryan, A.A. Hakobjanyan

G.S. Davtyan Institute of Hydroponics Problems, NAS RA

Keywords: plane tree, planting material, hydroponics, nutrient solution, efficiency

Abstact. Long-term experiments have been conducted at the testing station of G.S. Davtyan Institute of Hydroponics

Problems (Ararat plain) and in hydroponic conditions of Dilijan forest belt. Soilless growing biotechnology for saplings of
oriental plane tree has been developed.

Growing index of the saplings produced in Ararat plain has exceeded that of grown in Dilijan forest belt in 2.0-2.3 times. The
biotechnology developed for the production of plane tree saplings in hydroponic way is rather effective and perspective.
Thus, it is recommended to apply it in the fast track procedure of large-scale saplings production.

LCunnituyby £ 15.03.2021 po.
Qnuwfunuyby £*31.03.2021 .

uarnghsnr@3NiL 64 SGLNLNGhU  Iwjwunwlh wqgwihb wgpwpwjht hwdwuwpwu N 3 (75)/2021



289 Ugpnundhw U wagnnEyninghw

Uhgwaquyhl ghtnwyulli =,

emRnaensisosnrh gyl Sl Lyesntl wwppbpwywl
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AFPOHAYRA A TEXROACTMUE

AGRISCIENCE AND TECHNOLOGY ISSN 2579-2822

Yw)pke® anau.am/scientific-journal doi:

381 632.932.95

dernunuuLerh UhPuNNIUE A3NMUSLSEUUYUUL UCUUURNIBUG
Juuuusnrusrh AU mMU3LUNNIU

1.U. Uypingwl p.q.p.
Swjwuwnwluh wqquiht wgnpwpwjht hwdwjuwnpwl

mkrtchyan.1951@gmail.com

stacunre@3nru uvenouqhr

Pwlwih pwrkp' Innjuénud UEpYwjwgywsé U gwdpwdniGynwihb YeluwywpgwynphsUb-

dtnndnultn, nhg uGnwlwu $Epndnuutnh uptetgh Gnwuwyutpp L gjnLnwnunGuwywl

utnwlwl $Enndnliitn, dwywpniubph  Juwuwwnubph n6d wwjpwpnd npwug Yhpwndwl

Eyninghw, wpnntbwyGwnnieniun:

Pnyubiph wwunuwunipni, Cunn  hGwmwagnunieniultpht uGnwwl  $EGpndnUUEpp  Enlwynp  sG6L,

Ybluwpwywpnutp 2npwlw  Jhpwydwyph wnununnd 60 wnwewgunid, Eyninghwwbu wl-
Junwlg U b mbnGuwwbu Jwhwybwn: Ntunh wpnyntbwpGpwywl dwywi-
utpny pnnwpydwl nGwpnd npwlp Ywpnn GU  (wunpgu Yhpwnyby
gjntnunuwntunieiniunud’ wuwnwnwihl, esGpdwwnlwiht b wjp  wnluwnk-
untpjnLtbutpned:

Lwhuwpwl Jwoéplutph hwjwnuwpbpnidp, npwlug upUptgh Gnw-

dEpndnUUEpp  (gpwyswlynietpn) gunnn opqwlwlwl
Jdhwgntpjntultp GU, npnup upuptqunud BU yEUnwuh
opqwuhquutpnud W wpunwqwwuynud 2ppwyw Jhow-
Jwjp® hwywnwy utnh W w)j onqwuhquutph Ywpph Ypw
wagntnt b npwug vhol gqauwjwywl uw wwwhnybint
hwdwp:

Gnypwaqunh ypw wybh pwu 300 Ju tnwph puwyntpe-
Jntlu hwunwwnwd nmwpwwnbuwly Jhpwwnubph Ywuph,
YGuuwalh, Jwpph, dhdjwlug hGwn W 2ppwlw dhowdwj-
nnid hwpwpbnyGine yGpwptbpjwp wniw U uwhdwlw-
thwl wnEnGynLejnLtlltp:

dtpndnl pwnp Ywgqdywd E hnibwpBu Gpynd pherein
(nEnwthnfuntd) W horman (gpgnnid) pwntph hwdwy-
gnLpjwuUp:
dLpndnulbph

dniGyniiutph  phdhwywl  Ywnnrg-

LUwyubph Jowynwdp, YGUuwpwlwlwlu wynhyniejwl
niuntduwuphpnudp W Yphpwnndp qupgugnn  ghunw-
Jwl nunnnipjnilutphg £ (B.M. banasH, P.M. KopoTkuia,
1987, M. xekobceH, 1976, K.B. JlebeneBa n gp., 1984,
3.P. MbitTyc, O.A. I'paHar, 1983):

Cuwn wqgnbgniejwl punyph' $Gpndnulbpp hunwd Gu
ubnwywu, wagnpGgwghnu, wnwaglwwh, hGnph, wywown-
wwunipjwl, ynwlugh, wgpGuhwjh W wju:

Rwunywuwbu Ywplnp  $nuyghnuw] Lpwlwynip)niu
nLtuGU Eg Uhpwwinutph ynnuhg wpunwqunynn ubnwywu
dGpndnultpp: UpnlubEphlu «qujpwyntGiny W pGnUuw-
ynpdwl Uwywuwnwyny Ywlgh wgnwupwl hwnnpnbint
Uywuwnwyny Eg Jhpwwnlbph win hwwnyniepjwl hhdwu
dpw Jwquwybpwynd E wpnuGph npup YGUuwpw-
Yupnutpny (uy. 1):
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LY. 1. Upnt UhpwwnUbph npup YELuwpwlwnnh Yhpwndwdp:

LY. 2. @rbUnL JGnnwpuwagnné:

Muwjpwnh UJwé UGennp bwhiwwnGujwé £ Uhpwinlkph
ptnUuwynpnidp b pwquwgnidu wnwyGiwagnijuu Yuwu-
huGnL hwdwnp:

Qninuntntbuwlwl Juywpnyubph Juwuwwnnlubph
nGd wwjpwpnid tnnwpbgnwnph wytih (wjunptu Bu Yyh-
pwnynud  dGpndnlwjht YEluwpwlwpnubpp. npwtu
wqnnn Ujnie £ oginwagnpéynid nyjw yuwuwwnne Uh-
swwnh' uhUpbwnhy dwuwwwphny unwgywd ubnwywl
$Epndnup:

Ltpywjnudu  pwquwprhy Gpypubph  ghunuwywllG-
nh swuptpu ninnywé U gjnLnwnbntuniejwup Juwu
wwwndwnnn Jhpwwnlubph ntd wywjpwnh Eyninghwwtu
wuyuwu (wyn pynid* dwpnnt W 2ppwlw dhpwywjph hw-
dwn) vhwgntejntuubph upupetgh Unpwantu dGpennutp
dowyGniu:

UGnwywl $Gpndnllph hGlnwgnunnipniuutph pupwg-
pnid wnwehu ghinwlwl dtnpptpnidutpp gpwlgyty Gu
20-pn nwph 50-60-wywl pUwywulbphu: 1959 pYw-
Jwuhlu AnuinGUwUunh nGYwywnpnijwdp 2nipg 10 tnwn-
Jw hGunwgnunwywl wphuwwnwuplubph  wpryniupnid
huwpwynp Gnwy wlowwnb] prGUNL JGnwpuwagnpsh
(Bombyx mori, UY. 2) ubnwywl dtnpnunlp, Ywwnwnby
Untjlwlywlwgnd W npn2Gp npw phdhwlwl jwnnig-
Jwépp (3.P. Mbittye, O.A. MpaHat, 1983): Unwgywé
Ujncpl wuyjwuytg pndphyny.

(ie) N Mm
— OH
12) (19
(10E, 12Z)-htpuntlyw-10,12-nhku-1-n;

Pndphyny $Epnunuph dniGynih phdhwlwl  Yuwnnig-
Jwéph Uunyuwlwlwgdwl hwdwp ognwgndyty £ erE-
unt Unwin 500 000 gptnUuwynpwé kg UGinwpuwgnnd:
Unwgywd wywnhy Uniep waub) £ sughu pwbwynip-
jntu (Ug): Unybwywlwgnedp Ywunwpytbl £ $hghywph-
dhwlwl dGennubpnd:

LY. 3. Uugnyjg UGnwpuwagnnd:

Gnwquwinud  ghinwagnpslwlywl  hGwnwpppnnipnLu
wnwowgwy hGnwagnuniginiuubpnid  UGpwnG,  wu-
qntjg UGnwpuwagnpé (Porthetra Dispar) Juwuwwnnthu
Uy. 3): YU wuwnmwnubph b ywnnwwnt Swnbph hhduw-
Ywl Juwuwwnniubphg £, lmwpwédbint nEwpnid wnpnn
E nguswgUb] jwjlwéwyw| dwupunwplbpny wuwnwnwihu
quugywé (A. Butenandt, 1959):

Qhwnwthnpébpny wuswwnywé ubnwlwu $Epnunlu wl-
qwuytg nhuwwnintp.

® @ @

ghu-7,8-Ewopuh-2-Utphoyunwntywl

uarnghsnr@3NiL 64 SGLNLNGhU  Iwjwunwlh wqgwihb wgpwpwjht hwdwuwpwu N 3 (75)/2021



291

Ugpnunuhw W wagpnEyninghw

LEpywjnudu Jdwnwhnghg £ wphuwphnd UGy Ywpunndh-
Lh gtigh (Phthorimaea operculella Zell, UY. 4) W [nihYyh
hwpwywdbphywu gbgh (Tuta absoluta, LY. 5) wnmwpw-
6onudp (T.L. Payne, J.C. Dickens, 1976, Jamaoka Ryohei
et al., 1976): UGpohU tnwphubphu wjn yuwuwwnnilubpp
UGppwthwlgt] U bwl Iwjwunwl b qqwih Juwu Gu
hwuguntu gjninununbuwywu Jpwlwpniubphu:

Swny E UpG, np gpinununbuwywu dwywpenijutph
Juwuwwnnitubnph ntd wwjpwpnud $&Epndnuwghu YELuuw-
pwlwpnubnh Yhpwnnudu wpnnibwybwn £, Eyninghw-
wbu wuyunwug UL inunbuwwbu Qwhwybwn:

Qwpguwgwé tpypubpnud ybpghu twphubphu Juwuw-
nnt Uhgwwinubph nGd wywjpwnpnid jwjunptU Yyhpwnynid
GU $GpnUnUwjhU YELuwpwywpnutn: Cun npnud® npwu-
gnud wanbgnie)ntt gnpénn Uynietpp htug wyn Uhgwn-
utph ynnuhg wpnmwquwunynn b upuptgh dwuwwwnhny
unwgywéd puwlywu vhwgnipjntuubpu Gu:

LY. 4. Ywpunndhih gtig:

LY. 5. Lnihyh gbg:

Pnyubph ww2unwwunipjwl hwdwywnpgnd nwpwé-
Jwé £ dEpndnuutph yhpwndwl Gpkp UGenn.

*  Ugnwlwlwjhu UGrnn. anwnhunwpyynd £ yELUUwW-
rW{wnnUGph Uhgngny Junwnynn dhgwinubph npup:

* Upnubph Juwyninidwjhbu JGenn. YGUuwpwlywnnUut-
nh Yhpwndwdp Ywwnwnynid £ Jhpwinubph quugyuw-
Swjhu npu:

e Upniubph wwywynnuunpn2dwl UGpnn. Ywuiwngbl-
dnud £ dhpwnlbph ubnwywl pwqdwgnidnp:

dEpnUnLwjhu YELuwpwwpnutph Yhpwndwu wgnw-
LUpwluwjhU dGennp hbwpwynpnip)nitl £ tnwhu hGunlby
Juwuwwnniutph prhgphl, qupgugdwl (pwlwyh wah)
nhuwdhlywjhl, npn2GL nwawntph L wjghutph Jwpwy-
Jwoénipjwl wuwnhdwup, huswbu bwl phuhwlwu wwy-
pwnph dh2un dwdybwnubpp: Upwlwpnyubph Juwuw-
nnLubph hwjnuwptpdwUu d2unwnhnwnynidp (wjunptu
Uhpwnyntd £ Uh wpp qupgwgwd Gpyputnpnd:

UUUL-nud, GBypnywywlu GBpypubpnid, NnLuwunwunid
Juwuwwnniubph nGd $Epndnlwhu wwjpwnh JGrnnp
utpnpytl £ wunnwuwne b puwnnnh wjghutpnud hwwn-
Jwwbu uwnnnh nnyniquytph (Lobesia botrana, LY. 6),
fuudnptunt (Laspeyresia pomonella, UY. 7) W wpubywu
(Grapholitha molesta, Uy. 8) winnwytputph (M. Puigmarti
et al., 2015, G. Cassani et al., 1980, Morton Beroza et al.,
1974, AM. Cardé et al., 1979) ntJ hunbgpywd wwjpwn
hpwywlwgubnt bwywwnwyny:

Ujnipp b UEpnnubpp

AEnlu 1980-wywl pwlwlltphl 33 AUUW Opgqwlwlywu
phuhwjh huunmhwninunh puwlwu sthwgbgwéd vhwgnipe-
jntuutph (wpnpwwnnphwjnd wywntuhynu .3, Fwnwu-
Jwuh nEYywywnpniejwdp dGnuwpyybg L Lwhiwwwun-
pwuwnybg hwupwwbwnnipintuntd gjnnuwnunbuwywu
Jawywpnyutph wnwyt, mwpwéjwsd yuwuwwnnilubpp®
huwnnnh nnyniquytph, pubdnptunt L wplbywl yunnw-
yGputph ubnwywu $EpnUdnulbph uplptgh Gnwlwyut-
nh wydwu W thnpéwpydwl hwdwwwnpthwy dpwaghn:
huy 1983-hu 33 QUU Opqwlwlwu phupwjh W 3UI

LY. 6. bwnnnh nnynLtquytin:

LY. 7. kilanpBUnL wwnnwytp:

LY. 8. UplbywUu wywnnwybn:
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gjninununtuniejwlt  UwhiwpwpniejwlU  pniubph
Ww2nwwuniejwu huunhwnnwnubph Jhel Yupybg uplu-
prEqwé $EpnUnUUENH thnpdwpydwl ghunwwnGhuuhyw-
ywl wwjdwuwaghn:

lbwnnnh nnyniquytph uGnwywl $Gpndnuph uhluptqp
Ywwwnyt) £ pun C/+Cs upubdwih® C, pwnwnpwdwuh
((2E, 42)-hGwwinw-2,4-nhEU-1-h| wgbwnwwn) uhuptqh hw-
dwp npwbu Giwunie £ punpytp pneinhunhnip, nph hp-
Jwu Yypw uuwnwpytb GU hGnlyw thnfuwpynidutpp.

OH cl

_ _OH soci _ Cl Na/NH
~ - 'C/I - TE0
OH 2.CH,0

OH Pz OH e

- AT LiAIH, — o n/Cu
ﬁi -
/\:/\/\ _3_>CH cocl /\:/\/\

OH ™ &N 0Ac

(2E, 4Z)-htwwnw-2,4-nhtU-1-h] wgbknwn
unbptnphdpwywl Jwppnipyniup' 99,7 %

Cs pwnuwnpuwdwuh ((5-((nGwpwhhnnn-2H-whpwu-2-hy)
opuh)wtUwhpdwqutighnid pinphn) uhlptgh hwdwn
npwbGu Glwujnie £ punpybp mGinpwhhnpnwhpwunp, npp
Gupwnyytl E hGnlyw| thnfuwpynwdubph.

()

- VNN - VNN ° 5
O A0 Cl HO Cl
0

—
0 0 a 0 o

(5-((nEwnpwhhnpn-2H-whpw-2-hp)opuh)wkuwnhy)
dwqubtghnid pinphn

MgCl

lbwnnnh nnyniquytbph uGnwywu $Epnunup® (7E, 92)-
nnnElw-7,9-nhGU-1-h| wgbnwwnh uhupbgp Ywunwnyby
EC, U Cs pwnunpwdwutph hwdwygdwdp (C7+Cs).

/@ Li,CuCl,
/\/\/\ 0

P e N
OAc + CIMg 0
0
(0]
— P e e Vg
w-nnininunydwpent
CH,0H
OH
. M\/\/\/\/ CH3COCI

Et,N

OCOCH
e e P S g ?

(7E, 9Z)-nnntlw-7,9-nhkU-1-h] wgkwnwwn

Jdbpp UpJwé upubdwyny uhupbgwé pninp Uniebph
dwpnpnipintup unnigyt) £ Uppw2tpn W ququhtnnt-
Jwjhu ppndwinngpwdhwywl Ubennutnnd, huy phdhw-
Jwl Ywnnigwoéplbpp (UGpwnjw) Gpypwswihwywl® Z-,
E-hgndtputpp) hwunwwnyt) 6U UUN 'H, hY4-uytyunpw-
swihwywu JGpnnutnny:

Lywwnwlwjhu Uyneh' fuwnnnh nnyniquiytph uGnwywu
dGpnunup®  (7E, 92)-nnntlYw-7,9-nhGU-1-h; wgGwwwnh
dniGyneh ywnnigywéph $hghywphdhwywl hwuwnw-
wnncuubpu BU*

1. t° Gnd. 140-145/15 U, nD* 1,4714, R; 0,53 (htpuwu-
Grtn 1:1):

2. by, v/ud': 3100-250, 1743, 1650, 1610, 1240, 1040,
970, 950, 730:

3. NLU, Amax/UU: 235 (e=16750):

4. UUN H, 8, 0.p, (J, 3g): 0,98 (t, J=7,5 3g), 3H, HC (12),
1,2-1,8 (m, 8H, 4xCHy), 2,02 (s, 3H, CH:CO), 2,10-2,20
(m, 4H, HC(6) L HC(11)), 4,15 (¢, J=7,0 3g), 2H, HC(1),
529 (dt, J=11,5 3g U 7,5 3g, 1H, HC(10)), 5,60 (dt,
J=15,0 3g L 7,5 3g, 1H, HC(7)), 5,91 (tt, J=11,0 3g L. 2,0
3g, 1H, HC(9)), 6,30 (dddt, J=15,0 3g, 11,0 Hz, 1,53g L
1,53g, 1H, HC(8)):

Upnyniupltpp W yEppneénpynilp

Utn Unnuhg uhUptqywé fuwnnnh nnyniquytiph dtnpn-
Unuh wywnhynipintup thwunbint bywwnwynd hwny GUd
hwdwptp unnple UGpYwjwgut] U gjnLnununtuntpe-
JwU bwhiwpwpniejwl pnyubph Ww2unwwunepjwu huu-
wnhwnniinh wpuwwnwyhgutph ynnuhg 3wjwuwnwuh W
JYpwunwUh npn2 Jwpswywu 2pgwuubpnid hpwwuwg-
Jwd hGinwgnunipiniultph wpnyniuplutpp (wn. 1-5):

Ungniuwly 1. LnjGUpGpjwuh 2ppwlh «Lwiywph» unypun-
gnd thnpawluniuGph wynhyniejwl quw-
hwwnntup (25.04.1984-18.05.1984 ps.)

UGy pwywpnnid

q;mf,uﬁ:;ﬁh npujwé phptrubph
Uhghl pwlwlyp
AH-52* 457,3
AH-53* 3507
KMEK** 380,3
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Ungnruwy 2. Upunwwwnh 2pgwuh LnpwBU gjninh Upw-
pGlUjwuh  wldwu Yynpinunbunipiniunid
thnpadwldnpubph wywnhynipjwl qUwhw-
innwdp (27.06.1984-12.07.1984 pe.)

UGy pwywpnnid

P el npudwé phpknlknh
Uhghu pwluwyp
AH-59* 121,4
AH-60* 1138
KMEK** 116,0

Unyneuwy 3. Upunnwwwnh 2ppwlh Wgbqupn gjninh dw-
nhqjwl  Ynuntbwjh  YnpinuinGuncejniuncd
thnpéwldnwpuGph - wynhynipjwu  quwhw-
nndp (04.08.1984-04.09.1984 )

UGy pwywpnnid

g‘:ﬂ‘gﬁ:ﬁ;ﬁh npujwé phpbtnutph
Udphghu pwlwlyp
LG 1632,0
AH-60* 1546,0
KMEK** 1405,0

Unyniuwy 4. dpwuwnwUh Gnipnowlh 2pgwuh dEndhuh
gjntnnd thnpéwudnubph wywnhynipjwu
gUwhwwnntdp (1985 f.)

®npéwldnizh UtY pwlywpnnid

npujwé phpbrutph
BRI Uhghl puilulp
GnLwljwlu thnpéwlunt) 209,0
KMEK** 212,0

Urnynuwy 5. Ughubreh 2ppwuh dwwnownpw gjninnid
gwnuynn wjgbgnpénipjwl, puwnnnwagnp-
onLpjwl ghnwhGunwagnunwywu thnpdw-
pwpwlwl  pwquwind  thnpdwuuniputph
wywnhynipjwl guwhwwnnedp (1985 1B.)

UGY pwywpnnid

O:l:ghuiz;;zé‘ npujwé phptrutph
Uhghu pwlwyp
Gplwljwl thnpéwlunt 397,0
KMEK** 388,0

* Unwyb] wywnhy Gplwljwl thnpdwlune):
**Unwlnwnw thnpdwldnt):

Cuwn wnyntuwyubph tndjwiubph® Jep Yynndhg uhuebqwé
thnpdwudnwpubpu wyinhynipjwdp s6U ghend Uhpwgaqw-
Jhu utnwunwnuny uwhdwudwé swihwuhubphu:

GaqpwlywgnipjnLlu

UGnwwl $Epndnultpp uhuptwnhy plwlywl vhwgntpe-
JjnLtulGn Gu W, npwbu gynunwwununbuwywu Jpwlywpnt)-
ubph Juwuwwnt Jhpwwlbph ntd wwjpwph Jheng,
ntuEL Jh 2wpp wnwyGnieiniulbp® pnilwynp  sGu,
2npwyw vhpwdwiph wnunnwnnwd $6U wnwowgunid, EYyn-
Inghwwbu wuywnwlg GU L nunbuwwbu 2whwybun:
Uhwdwdwuwy puntpwgpyntd GU pwpép puinpnnuyw-
untpjwdp® ngugwgunid BU Jhwju Jhowwnubph yuwuw-
nnt inGuwyuGphu: Nunh npwug Yhpwnnidp nwnbg-
wnwph punwjuyned E:

dbpnunuubph® wpnnilwpbpwywl dwdwubpny en-
nwnpynwp L npwug |wjlwdwunnwp Yhpwnnidp
Juywuwnh gjninuwnuntbunieiniuntd Juwuwwne - Jh-
swwubph ngbuswgdwup W Jh 2wpp Jpwlwpniubphg
wnwyb| npwyjw| pGpph unwgdwup:
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MpumeHeHue hepoMoHOB B 6opbGe NPOTUB BpeauTernen cenbCKoX03sAMCTBEHHbIX KYyNbTYp

O.A. MKpTusiH

HauyuoHarnbHbIlU agpapHbIl yHUBepcumem ApmMeHuu

KnoueBble crnoBa: ¢hepoMOHbI, 107108bIe (hePOMOHbI, KOI02US, 3awuma pacmeHul, 3awuma pacmeHud,
buonosywku

AHHOTauwuA. B ctatbe npeacTaBneHbl cnocobbl CMHTE3a MOMOBbLIX TOPMOHOB M3  HU3KOMOIEKYISIPHbIX Buoperyns-

TOPOB M 3PPEKTUBHOCTL MX MCNONb30BaHUA B 6opbbe ¢ BpeamTensaMm CenbCKOX03siIMCTBEHHbIX MOCEBOB.

CornacHo wuccrnegoBaHusiM, TOMOBbIE rOPMOHblI He AOOBUTbl, HE BbI3blBAOT 3arpA3HeHusA Opr)KGIOLLI,eVI cpeabl,
aKkonornyeckmn 6esonacHbl U SKOHOMMUYECKM BbIroaHbIl. CnegoBaTernbHo, npu Npon3BoAcTBeE B MNPOMBbILUIIEHHbIX MacLTabax
NX MOXHO MCMNOMNb30BaTb B CENbCKOM XO3SNCTBE - B JIECHLIX, TENTUYHbBIX U Apyrmnx X035ANCTBaXx.

Application of Pheromones in Combating Agricultural Crop Pests

D.A. Mkrtchyan
Armenian National Agrarian University

Keywords: pheromones, sex pheromones, ecology, plant protection, bio traps

Abstact. The article discusses synthesis method of sex pheromones as low-molecular weight bio-regulators, as well
as their application efficiency in combating pests of the agricultural crops.

According to the conducted investigations, the sex pheromones are non-toxic, do not cause any environmental pollution;
they are also ecologically safe and economically efficient. Hence, in case of industrial production they can be widely used
in agriculture - forestry, greenhouse and other farms.

LCunniuyby £ 13.07.2021 po.
Qnuwfunuyby £* 19.09.2021 .
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Pwlwih pwnkp'
gtin,
hwwnlwlhp,
ubdwénipynil,
bbpwypned,
wwhywbop

uvonouqgphr

Lwhuph ubujwoéntejwl guwhwwnndlu pun unwlnwnpwunh hbwpwynpnienil £
nwihu yEpwhulyt) Yeunwuhubph punhwuncp yhdwyp LW npwlg opgwuhguned
wWwhnrunwjhu Unebph Yninnwynidp: Uujwénieiniup quwhwwnynid E
1-10 pwiwjhu hwdwywpgny: Cun nwpyw Gnwlwyh W Shghninghwywu
Jhdwyh* bwhuph ynytph vhohu ubjwénieiniup guwhwwnynid £ 5-7 pw, huy
hjntdwénienill nLgGpuudwoéntpyniup hwdwwywwnwupiwlwpwn 3 W8 pwy:
Loywé pwiwihu hwdwywngp Yyhpwnynd £ JuwjhU ninnnijwu tnwywnh
nwpptp gbntGph W npwlg huwnuwéhuubph Jduwjhu JeGpwunynipjwl
quwhwwndwl bywwnwyny:

NruncdUwuhpnieinitlUubpp 2wnpniuwyyned Bu: Upnyniuplutpp YuGpyuwjwgytbu

wnwohlyw hnnywoéubnned:

Lwhiwpwl

Rwjwunwuncd nwywpwpniénie)ntUl wlwulwpniéniye-
JjwUu hhyuwywu §jninU E: Wuwubwpnidwlwl Jebpph wp-
nwnpnieintunid nwyjwpwpnidwywl Jdpbppp Yugunid
E wyblh pwl 70 %, huYy wpwnwnpynn Juh 64,4 %-p unwg-
ynud £ nnwydwpwpniénipintuhg: Iwlpwwbwnnipniuncd
pnLéynn inwydwph punhwuncp glhuwpwlwyh wybh pw
90 %-p Ynyywujwl gnp2 gbnh gwén dpbpwwnynipjwdp
yEunwuhutp GU: NLuinh Juwjhu dpbpwwnynipjwl pwna-
pwgdwl wnbGuwuyntuhg gbpwyw puunhp £ Jwulwagh-
nwgywéd pwpépdpbpwwnt génh Yunwuhubph gfuw-
pwlwyh wybwgnidp (4.L. dwnhdhpny, 1989):

Rwjwunwunid tnwywnph duh nwpGluwl ywhwuswpyp
Jwquntu £ Unwin 60,000 wnn, nphg uGpypynwd £ wnuywqu
10,000-12,000 wn: 3wUpwwbwnnieintuntd Juwjhl nin-
nnipjwlu nwywph Jwutwghnmwgywé gbntp phs Gu
pnudynid: Swywnh Jhup hhduwlwunid unwgynid E
Unyywujwu gnpp ginh Yunwuhutphg, npnug 25-30 %-p
Jwquntu GU punnnwuywé thwwmwphp Ynytpp W gniitpp,
huy 70-75 %-p* Uwhuph yEpwpuwnpnipjwl hwdwp ng
whunwuh Jwwnnwp: Uywlnwihu Gintupp uagdnud £
52-55 %, UGy Yg pwpwsdh hwpyny Swhuudned £ 7,6 Y&-
pwJhwynp (v.U. UhdnUjwl, 2004):

UUUL-nd, Ywlwnuwjnid, REghwind b wj, qupgugwé
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GpupuGpnud  pnidynid GU Lwdwph Jwulwaghunwg-
Jwé duwjhU nunnniejwl gbintp (hEpGdnpn, 2nprehnp,
wpbnnhu-wugniu, 2wpnib, |hdnighu W wyl), npnup nt-
UGU Yw)nl dwnwUugwlwl hwwnywuhubp:

LoJwé tpypubpnid wdpnne mwnpyw pupwgpnid Yeunw-
UpuGpu wpnunwywipnd wwhynd U wqww: Unprehg
wnwy npwug Juwjhlu dptpwwnynieinitup guwhwwnynid
Euljwoéntpjwl pwiwjht hwdwywpgny, wjl £ npn2wyh
dwpduwdwutph quuncd, 2n2wihnud b wuwnhnwywl
Gnwuwyny qUwhwwnid: Uwpduwdwubph Jdpwlyywé
SLwpwlwlwl W npwlwlwlu gnigwlhpubph hhdwu
dpw Uwhph Jhu wpunwnpnn hhduwywl Jhwynput-
nh (Jwyp Ynytiph) ubdwontpjwl dwlywpnwyh pwiwihu
quwhwwndu wwwhnynud £ inunGunipjwl wpnniuw-
JGwnnie)niup W, wdtbwywnplnpp' Juh npwyp (.U, Up-
dnlUjwl, 2012, https://www.agric.gov.ab.ca):

Ujnipp U UEpnnutpp

Rwjwuwwlh npn2 2pgwlbbpnd wpnunwyw)nGpp RNt
GU nwhu JuwjhU ninnniejwl gbintp wakgub] wnwlg
hwyGywy Y&ph, hugp Ypdwwnnwd £ YEpwypdwu b ywh-
Jwéph dwhuubpp: UWdwnwjhU wpnnwywjptph Gruwjhu
wunwdnh pwgdwquwuniejwl unphhy huwpwynn
E |hunwd YEunwuphubphu [(ERUuwjhu pwpépnpwy Ywlw-
¢sny wywhnytp mwpyw 10 L wyth (Gpp6Uu 11) wdhu-
utphu: AFLwyhvwjwywl wwjdwuutpny unbnéynid t
ddGnwjhU wpwébgdwlu huwpwynpnienil, hugp Uw-
qbgunud E ybGph wwhGunwynpdwu U wlwulwagndt-
nnud YEpwypnid yuquwybnwbint Swhuubpp: LGnuwjhu
pwqUwrhy gGnwyutph b wewlutnh wnwjniejwdp
Lwl ypdwwnynud U yEunwuphutGpht opny wwwhnybint
Swhuubpp (.U. Uhdnujwl, 2012):

2020 . hnitujwphu N LEUhUgpwnh dwpgh “hpnpguyh
2nswlh Lnuln gjninnid gunlynn «Lnultn» RRC gjnLnw-
ghwlwU wnuwnbtuntpintuhg 33 Swyni2h Jwpgh “hihow-
Uh nmwpwéwnowlh Qny gjnLn GU UGPYNYLE] Jwppwgbn
wpbpnhU-wugntu gbnh 30 ginthu Gphug W 2 ginihu gniy:

Swyn2h dwpgp hwpniun £ opquwywl gjninwinunt-
untpjwl hwdwnp Uwwunwynp wwjdwuubpny: Yhdwu
swthwynn nwp £ ¢np dGpdwnpliwnwndwjhuhg (2ng wdwn,
JdtnJ adtin) Uhusl pwpGhuwnl (Uend wdwn): Cuwn ényh Jw-
yeplneehg pwpénnipjwl’ hppwihnhuynid GU [ERUwwnw-
thwuwnwUwjhu, [GruwwUnwnwihu bW JGpéwiwjwl jwun-
2wdnwihu gnuinhubpp: Swpwéph 51 %-p qpwntgunid Gu
wlwnwnutpp: LnupwUwnwnwihu W Grutph qugulUw]hU
gninhutpp hwpniun BU wiwjwl pniuwwuniejwdp:

UpGpnhu-wugniu gbinh YyEunwuphutpp (wy U hwpdwp-
Jwé huswbu sgwthwdnp 2ng, wjuwbu £ gnipn Yhdw-
Jwywl wwjdwuubnhu: Ypwlp wywhdnud BU wquun®
«ElGUunpwywlu hndyh» ogunipjwdp hulyynn nwpwéd-
pnid: Uhu wpwnwnpnn hhdbwywu Jdhwynpp dwyn yndu
E: WU wmwpbywu wnwihu £ UGy (hwgunby® Gpynd)

hnpe: 3npebpu wabgynd BU Jhusl 18 wduwlwlp,
www hpwgyntd: Uwjpwlwl gliuwpwlwyp wwnppt-
pwpwn pwpdwgynid £ Uwjptphu 6ubint L hnpebphu
pubwdJtnL oguntejnil sh inpwdwnpynid: Inprbpp «Unp
nwy» wwhynid GU Uhugl 6-8 wduwywlp. ywhywépp
L wobgunidp ywnqg GU (v.U. Uhdnljwl, 2012):

Uuwjhu nunnnipjwl tnwywnpp nhdwgyntu £, opquw-
Uhqunid wwhnwunwihu Unebph Yninnwydwl unp-
hhy Ywpnnwunwd E ng pwpGUwywun wywjdwllbGpnid
nhdwlw® vudwénieniup synpgubiny (GG UhUg wjn
Jtnghuhu dwyuwpnwyp tnbl £ pwpan): Ywrbwjhl nin-
nntjwlu Ynytph dnin uujwédnieintp dhpin 0,5 pwiny
gwén £ wwhwlgynn unnwlnwnpwnhg: Cun npnid* 4 pw-
lp WJwquwanyu 26du E: Lwhuph ubwénipjwu guwhw-
nnudU pun unwlnwpwnh hbwpwynpnieintu £ nwihu
JGpwhuyty yEunwupubph punhwuncp yhdwyp W npwug
ongwuhgqund wwhniuinwihu UjnipGph  Yninwynedp
(https://beeflambnz.com):

Uudwéntpiniup quwhwwndnd £ 1-10 pwiwjht hwdw-
wnpagny: Cunn vnwpjw Gnwuwyh W $hghninghwlywu
dh6wyh® Uwpuph Ynytiph dhght ubdwénipniup quw-
hwwnyned £ 5-7 pwy, huy hyntéqwénipe)nill nL gbpubyw-
onLentlupt hwdwwwwnwuhiwlwpwn 3 W 8 pwy:

LoJwé pwiwihbu hwdwywpgp Yyhpwnynid £ duwjhl nin-
nnLRjwl tnwywnph wmwppbp géntph W npwug puwnuw-
Shuutph Juwjhu Jpbpwwnynipjwl guwhwundwl Uww-
nwyny (https://www].agric.gov.ab.ca, https://beeflambnz.
com):

Upmynitupubpp b yEppneénpyniup

UGunwuh quwuqwéh qUwhwwndwl hwdEdwwnnipe-
jwdp ubjwénipjwl  qUuwhwwnnudp  gnpSbwlwunnptu
Uwhupuwnptbh E: UnwehU hGpehU wju Jwpduh yhdwyh
wybLh 6h2in guwhwwnnidu Enpnwyh cwdwuwywhwn-
Jwdsh hwdwnyny W yuwhugwé sk hnhnipjwl dwdytunhg,
wwnnh swihbphg nu quugywéhg: UuwjhU ninnniejwl
nwywph wép nbunwd £ Jhugl 6 mwpGlwup. yGunwuh
qwugywoél wybiwunid £, huy ubjwéniejniup® ng:

h tnwppGpniejntt YEunwuh quugywéh® uujwénie)nt-
Up huwpwynp E quwhwuwnt] hEnyhg' wylwnhnwywu
Gnwuwyny: Pwpépwnun Uhhwnp W gwédpwnuwn |Egniu yn-
y&pp Ywpnn GU ntuGuw Jhunyu yEunwuph quugqwén
(https://futurebeef.com.au):

IGwnwgnunientlutph hwdwéwju' 520 Yg (hwwnwphp Yn-
J&ph uudwénipintup guwhwwnyned £ 4-8 pwy* 30 Yg Y&u-
nwuh quugywéh hwpyny 1 pwy (https://beeflambnz.com):

Ouhg Uhusl gnigwynpnid puywéd dwdwlwlywhwin-
Jwénid (ukpyhuh 2pgwl) duwjhu ninnnipjwl nwyw-
nh uujwénipjwl pwpdpwgnidp Uwywuwnnid £ hnprbph
wal wwwhnybnt hwdwn wuhpwdb2n pwlwyniejwdp
wplwwynipjwlp W pEnduwynpdwlp: Wn dwdwlw-
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Jwhwunywénid wbwinp pwpapwglb) Ynybph Yepwypdwu
Jwywpnwyp' wywhnydtiny 6 pwihg ng wwywu uuyw-
oniejntl: Unwunn YGEpwypdwl nbwpnd huwpwynp E
opwlwl unwlw| Jhehup 1 Yg pwowd: 3nipwpwlsnLn
JGYy pwih nGwpnid Uhohl opwywl pwwép Ywqunid £
0,4 Yqg: Grb Yynytph ubjwéniejniup sh hwulnwd 6 pwih,
www gnigwynpnudp hGunwagyned £, ujwgnid £ Yup-
LUwuwnyntpe)nLup, hugh hGnbwupny nwunwnnwd £ hnprt-
nh wénp (https://beeflambnz.com):

Ywpeh nwnwph (Qudwph) 2pgwll wpninwihl wwh-
Jwéph nGwpnid hwdpuyunid £ dJGnwihu 2pgwuhlu: Ujn
dwdwlwlywhwwnywénd  uujwéniejnitup  wwjdwlw-
ynpywé £ wdwnwihu wpnnh 2nppwuny W wytwp £ Ywg-
Uh 6-8 pwy|: 7 pwy ubjwénipjwUp Yunwuhutpp Yweh
nwnwnh 2ngwuntd Ynpguned BU punwdtup 2 pwy: 4 pwy
U wwlwu vujwoéntpjwdp YGunwuhubphu wuhpwdtwn
E (pwgnighg Yepwypty, npwbugh 6uh wwhhu npwug
ubjwoéntpiniup ywauh 5 pwi: Pwgh win' pwpén uuyw-
onipjwdp  YGUunwuhubpp nhdwunwd BU  huuwinwnilg
dunwlp: Wuhpwdtw £ quwhwwnb] jnipwpwlgnip Yn-
Jh uujwénieniup, wjp ng _EG bwhiph ubwénipjwu Uh-
2hu Jwywpnwyp:

Uudwénipjwl bywwmwlwihu guwhwndwu Ynpwaghédp
utpywywgywé £ uywp 1-nLd:

Uuhpwdtwun E vudwoénipjwl bwywwnwlwihu quwhw-
nnLdp Juwnwntb npnwyh dwdwuwwhwunyjwéubpnid
(https://beeflambnz.com).

Ywpreh nwnwph 2ppwuncd ubwénie nitup guwhwwnynid

E wplwup® ddnwl wdhulubphU yEunwuphubph nhdwgynt-
untejniup W Y&ph ywwpp npn2Gint bwywwnwyny:

Qutnwjhu 2npwlnid ubjwoéntpjwl quwhwwnnidp huw-
nwynpnipintt £ wnnwihu yEpwhuyt] uuwénipjwl yn-
nneunp b ywgdwybpwbl 4 pwp uujwoéniejwdp Ynykph
Lhwgntghg Yepwypnid:

Olhg tnynt wdhu wnwy Ywwnwnpynn guwhwwnnedp ubujw-
onLejwl pwpapwgdwl ytpghu hbwpwdnpniejnilu E:

OUhg Uhusl gniqwynpnidu wuhpwdtwn £ yGpwhulyby
ubjwoéncpyniup® gnigwynpdwlu wywhhu 6 pwyp ubuyw-
onLpintl wwwhnybint hwdwn: Lwhupuwnpth £, np wp-
Uwlwjhu 2ppwunud Jwjpwlwu Ywguh ubjwénipiniup
Jwquh 7 pwi, pwUh np dhugl 6hu puywéd dwdwuwyw-
hwwnywénwd 2 pwi Ynpuinh nbwpnid huwpwynp £ funt-
uwthb [pwgnighs Ypwypdwu dwhuubphg: 560 Yg yGu-
nwuh quugywény W 7 pw uudwéniejwdp Yndp 19 %-ny
phg EuGpghw E dwhuuncd, pwl Unyu quugywény, pw)g
7 pwihg gwoép ubjwédnipjwdp Yngp: QUnwl dwdwlw-
Ywhwwndwséh hwdwn 19 %-nd phs EuGpghwih dwhuup
(9 U/yg) hwdwnpdtp £ 12 hwy (16 Yg-wlng) hunwnhu
(https://beeflambnz.com):

JYGngohUhwjh wEnwlywl hwdwuwpwuh wpuwwnwyhg-
utph hGunwgnwunnie)niluGph hwdwéwju' duhg Uhusl
gnrgwynpnudu pujwé dwdwlwlywhwwnywénid Yeunw-
uputph ubjwoéntpjwdp GU wwjdwuwynpywé hwuntl
dJwpegh wpunwnpnieintup L wpnntbwybun pEnduwyn-
nnudp LY. 2):

10

9

8
3 gwdwph gwdwph
T 7_onguu ongun @
§ 6 7 puy qniquifnpd 7 puy
g 2ngwi
g 5 ﬁdbmujhtr\. dup . — 6 puy
S 2nguiu 2ngw
5 4 S5 puyg 5 puy

3

2

1

R 1 o Ry

LY. 1. Ubdwénipjwl bywwnwlwihu quwhwwndwl Ynpwahép (https://beeflambnz.com):
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Upnynibwybw pEnduwynpnud, %

6 pwy 7 puy

Uujwénipyniu

L. 2. Uujwénipjwdp wwjdwlwdnpyws wpnyntbwybn penduwydnpdwt wwywhnynidp (https://vtechworks.lib.vt.edu):

Oluhg Jhusl gnigwynpnidu puwéd dwdwlwlwhwn-
Jwoénd uujwénipjwl yEpwhuynnnieiniup Yuwwuwinh
Uwhupnwd hnh yndbGph giruwpwluwyh wybwgdwup W
hnppwwyniejwl Jwlywpnwyh pwpépwgdwup (https:/
vtechworks.lib.vt.edu):

Gqnpwlwgnipejnilu

Cuwn hGnwagnunipjntbuutph® YEunwuh quugywéh guw-
hwwndwl 4-8 pw| uujwénipjwl nEwpnid JGY pwip hw-
Jwywwnwupiwuntd £ Unwnn 30 Yg ysunwluh quugywsdhu:
Uuhpwdtnn E npnwyh dwdwluwwhwwnywséutpnid
Jwwnwpb ubjwénipjwl bwywwnwlwjhu guwhwunnd:

Uhugl. 6hul puywéd dwdwlwywhwnygwéntd Jwjpw-
Jwu Ywaquh ubjwoédnipjwl 2 pw| Ynpunnh nbwpnid
(pwgnighs YEpwypdwu Swhuubphg funtuwthbint hw-
dwp wUhpwdbn £t wpuwlp npwlg ubdwénipiniup
hwugut) 7 pwih: 560 g yEunwuh quugwény W 7 pwy
ubjwoéniejwdp Yndp 19 %-ny phs tubpghw £ Swhiund
(9 U9/4yqg), pwl unyu quugywény, pwig 7 pwihg gwén
ubjwoéniejwdp Ynyp:

Lbpywjwgywsé  pwiwiht  hwdwlwpgp  Yhpwnynd
E JuwjhU ninnniejwl nwywph wnwppbp gbnbph W
npwlg puwnuwdhuubph Juwjhu Uptpwwnynipjwl quw-
hwunJdwl bywnwyny:

Qpulwlntpinil

1. UhdnUjwU hu.U. 3wjwuwnwuntd pniéynn tnwywph gb-
ntpp W Upwlg pwpbiwyddwl ninhukpp. - Gn., 2004.
- 558 Ly:

2. Uhunujwu bu.U., UhdnUjwl W.bv. Swywph ywhywéph
nGhuuninghwu. - Gn., 2012. - 125 kEg:

3. dyjwnhuppny Y.L. Wuwubwpnidwywl Jrbpplutnh wnp-
wnwnpniejwl hunGuuhywgdwl hhuniuputn / Rwpg.
Jd.R. Nuywljwuh. - Gn., 1989. - 235 ky:

4. https://beeflambnz.com/knowledge-hub/PDF/beef-
cow-body-condition-scoring Beef Cow Body Condition
Scoring (nhwinyt) £ 2020 e. ognuwnnuhl).

5. https://futurebeef.com.au/knowledge-centre/body-
condition-score-for-beef-cattle/ Body Condition Score
For Beef Cattle (nhunyb| £ 2020 3. oghuwnnuhl).

6. https://vtechworks.lib.vt.edu/bitstream/
handle/10919/74359/Body%20Condition%20Scoring%20
Beef%20Cows.pdf?sequence=1 Body Condition Scoring
Beef Cows (nhwinyt| £ 2020 8. ognhuwnnuhl).

7. https://wwwl.agric.gov.ab.ca/$department/deptdocs.
nsf/all/agdex9622/$FILE/bcs-beef-cow.pdf What’s the
Score: Beef Cow Body Condition Scoring (BCS) Guide
(nhwnyb| £ 2020 . oghuwnnuhl).
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OueHKa NpoAYKTUBHOCTU MACHOIO CKOTa No 6ansibHOM cucTteMe ynMTaHHOCTU

A.B. A3nssH
HauuoHarnbHbIlU agpapHbIl yHUgepcumem ApmMeHuu

A.M. MNMorocsiH
OO0 "MayHmeH Bbugp KomnaHu"

KntoyeBble cnoBa: nopoaa, npu3Hak, yriumaHHoOCmMb, KOpMIrieHue, coaep)KaHue

AHHoTauyuna. OueHka yNnUTaHHOCTW CTafa Mo CTaHO4ApTy AaeT BO3MOXHOCTb KOHTPONUpoBaTb obliee COoCTodHMe
XXMBOTHBIX 1 HAKOMJIEHNE B UX OPraHn3Me pe3epBHbIX BELLECTB. YNUTAHHOCTb oLeHMBaeTcs no wkane ot 1 go 10 6annos.
B 3aBMCMMOCTM OT Ce30Ha 1 hM3MONOrMYecKoro COCTOAHUSA, CPeaHAst yMMTaHHOCTb KOPOB CTaZa oLueHuBaeTcs 5-7 6annos,
a UCTOLLEHNE N OXMPEHUe - cOOTBETCTBEHHO 3 1 8 BannoB. OTmeyeHHas GannbHas cucTema NPUMEHSETCS C LIEMbto
OLEHKM MSICHOW MPOAYKTUBHOCTU Pa3NUYHbIX MOPO MSCHBIX KOPOB U X MOMECEN.

ViccnepoBaHusa NpogoskatoTes. Pe3yﬂbTaTbI 6y,D,yT npenctasneHbl B crneyrumx ctaTtbax.

Estimation of Beef Cattle Productivity per Body Condition Scoring System
A.V. Azizyan

Armenian National Agrarian University

A.M. Poghosyan

"Mountain Beef Company", LLC

Keywords: breed, feature, body condition, feeding, keeping

Abstract. Estimation of the cattle’s body condition per the standard enables to control the general state of the animals
and storage of the reserve substances in their bodies. The body condition is rated through 1-10 scoring scale system.
According to the weather conditions and physiological state, the average body condition of the herd’s cows is estimated
as 5-7 points, while emaciation and overfeeding - 3-8 points accordingly. The mentioned scoring system is applied for the
productivity estimation in different breeds of beef cattle and their crossbreeds.

The studies are still in process and the findings will be published in the upcoming articles.

Cunncuyby £* 11.05.2021 .
Qnuwpunuyby £ 08.09.2021 p.
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Pwlwih pwnbp'
wughun,
pnnji&n,

upntu,
wnhghntdpuw,
hhwopuhuw,
Stnunybwn,
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uvonouaghr

Ppnj GpuEph wughwunh pniddwl b ywuhiwpgbdwl wpnynitbwybGun Gnwwy
dowybnt bywwnwyny hGunwgnwunnie)nitlubGpu hpwlwuwgytp U 2019-2020
pdwywlltphu: IGnnwgnwniniejwl E Gupwpyyt) 500 gintfu 4-5 Jwpwrwywl
pnNjLGN:

Wughwny hhywun ppnjitputph Uh fudphu inpyt £ Biotronic Top, Ujniu fudphu®
JG6n Y4nnuhg wnwewnyynn SGpdndbn wywwmpwuwnniyp: Uhwdwdwlwy
Uhpwnyt, GU hhdwunnipjwl Jwlpuwpgbdwl hhduwywu upuGdwny
Lwhiwwnbudwé nEnwuhgngubin: Ywwnwpyt 6u wpntlwpwlwywl hGnw-
gnwnnipjnLuutn: Spypnpn pudpnud Yihuhywywl gnigwlppubpp Ywpgquw-
dnpytp GU wybh wpwg, hugp thwuwnnd £ SEpdndGn wywnpwuwnniyh
pnidywlhuwngbihg pwpén wpnnibwybunniejwl Jwuhl:

Lwhuwpwl

Rwjwunwlh  prifLwpnLdwlwl  nunbunip)nilltpnid
pnsntlltph ng Juwpwyhg hphdwunnie)ntlubphg wnw-
pwéjwsd £ hwnjwwbu wughwp, npp ywwndwnenid E
nunbuwlwl Jté Juwu' wnwewgltiny ppnjtputph
gluwpwluwyh qgqwih wuyndubp: Unynpwpwp wu-
ghinnp whunnnpnaynid £ 4-5 Jwpwpwlwl prgntUUENh
dnin (HW. Yoder, 1992, R.J. Julian & B. Wilson, 1992,
H.W. Yoder, 1996):

Uughinh  hwdwpuwnwuh2h  hGnlwupny wuynidutph
Jwywpnwyu wytblh pwnpén £ wpwnwnutph Jnw, hugp
wwjJdwuwynpywd £ npwug wdh wpwg ntdwbpny W
UGS Jywlwjhu quugywény:

Pnpnj GpuEnph Unin wughinnh wnwewgdwup Uwwuwnnid
GU wUnpwihU gwdp Yninhnwihu oudnwnhly 6upnLUp,

pnsuwlngutph ng pwywpwp onwthnfuniejniup: Cun
npnud, penrsbwlungutph  gbpdwupwpbnUuwoéntpwUp
Wwjdwuwynpyws, onntd prywdlh ng pwywnpwp pw-
Lwynipjwl hGnlbwupny prsgntlltph  opqwuhqunud
pwpépwunid £ wdnUuphwyh ynugGunpwghwl, pnptpu
whinwhwpynid U, L wnwowlnd £ hhwopuhw:

fenguwlungutiph gbpédwupwpbnUywoénLeNLUp, pwpan
Ywu gwén gEpdwunhdwlwjhb wwjdwuubpp, glluwpw-
LUwyh nGnwthnpuntejniup bwywuwnnid U bwl ueptuh
wnwewgdwup: dbepghuhu hGinlwupny pwpdpwunid
wnjwu dupnudp, wpwagwunid £ wunpwqwnyh hwiw-
huwywuntpintup, bW whuinwhwnpynd GU wpnlbwnwp
wunpUtpp: ARwpépwnhp Jwjptpnud prgntllUGph Unin
wnwowluntd E Gpypnpnwihu wnihghntdhw, nph dwdw-
Uwy wpjntup unnwunwd £ hwugbgubind wpjwu 2npgw-
LUwnnipjwl nwunwntguywlu W hhwopuhwjh:
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Uughinh hGinbwlpny, huswbu Lbwl 2powlyw dhowyw)-
nh wanbgnipjwdp, gbUtnhywiny, Yepwypdwdp wwy-
dwuwdnpywé® engniulubph opgwuhqunud inknh GU ni-
utunwd qquwih $hghninghwlwl thnithnfunip)nLuutn,
wjn pynd’ Ujntpwihnfuwlwyniejwl fuwlqwnpnidutn,
npnup Uwywuwnntd U npndwjuh funnngnid hennLyh Yyne-
nwydwlp (RJ. Julian, 1991).

Wughnh pniddwl Gnwuwyubpp ntnlu JGpguwywun-
nEU vawyywd ¢6U: Nunh fulinhp Enpdt dwyt ppngitn
hwytph wughwnh pniddwl b yuwuppwpgbdwl wpnynt-
Lwybwn Gnwuwyubp, npnup Yuwwuwnbl ghuwpwlw-
Uh ywhwwudwup, wughwnh yGpwgdwup W wlpuwp-
gbJwup (R.J. Julian, J. Summers & J.B. Wilson, 1986,
R.J. Julian, G.W. Friars, H. French & M. Quinton 1987):

Swny £ U2k, np prsbwpnLSW WU tnUnGuntentuubpnLd
wughnh hwdwpinmwlh2h wpwg qupgwgniup hwl-
gbgunwd £ gqlhuwpwluwyh quugwdwihu wuyntdutph
L wwwdtwnnud nmbunGuwlwlu J&6é yuwu: Uughinh hw-
dwhinnwuhony hhdwun prguh dhup ¢th pnywwnpynid
ogwnwagnndt] npwbu ulunwuJptnp:

Ujnipp b UGpnnubpp

RGnwgnunniejnllUGpp Ywuwnwnybp G 2019-2020 pyw-
ywuubpphu:  Upwgwdnuinuh dwpgh «Shpwn»  UMC
prsuwdwpphlwinid hGunwgnunniegjwl £ Gupwnyytg
500 g|nttu 4-5 wpwprwywl ppnjGp: @ngntulbpp wwh-
& 6Uu JwunwyutGpnd L punpdtbp hwdwudwuniejwl
Jwpagny: Ipdwunnipntul whunnpndty £ Yyhupywywu
L (wpnpwwnnp gnigwuppubph hhdwu ypw: WUpjnilw-
pwlwlwl hGunwgnwunnieintlubEpp Ywwnwndtbp 6U dwp-
qujhu  wlwulwpnidwwl (wpnpwwnnphwynwd:  @uh
Gpwyhg Uunwndwsé wpjwu UG npnybp GU Ephppn-
ghwnutph, |Gynghwnutbph, hGdnginphuh, hGdwwnnynh-
inh pwlwynipiniup, Enhppnghnutnh bunGgdwl wpw-
gnipintlp  (ELW): SuwnbGunieiniunud  JBY opwlwuhg
dhusle 4-5 wpwpwywl ppnjGputph Unin hhjwunnip-
Jjwlu Ywuhiwpgbdwlu Uywwwyny hpwlwlwgytb] Gl
pnidwlhuwngbihg Jhgngwnnidutp (wn. 1):

UnwUdlwgyb] E wughunnd hhjwun 4-5 2wpwprpwlwu
ppnjlEn hwdbph Gpynt funwdp: 1-hu fudphUu wpdt) £
Biotronic Top wwuwpwuwnityp (1000 | 4&ph hwpyny
1,50 ), 2-pn pudphU' JGp ynnuhg wnwewnpyywé Skp-
dndbuin wwwpwuwnnyp (1 Yg ytunwuh qulgywsh
hwpyny 0,07 q):

Biotronic® wpnwnpwwnbuwlubpp UGpwnnid BU opguw-
Lwywlu penutph, npwlg wnbph, $huinnphdhwlywl
UjnLetph WUnp pwithwlgbihnipjwdp pwnwnphg Biomin®
permeabilizing Complex-h hwuwnnty Jwyywé uwnunipn-
UGp, npnup UGdwgunid BU poswpwnwUrh pwihwlgt-
thnieintup b pwpdpwgunid uhuGpghwywu wagnbgnt-
pjwlu wpnnibwybwnniejnilp: Biomin® permeabilizing
Complex-u wywnhywgunid £ opgwlwlwl pentutph nu

$hunphdhwlwl pwnwnphgubph gnpéniutinienitup L
hGonmwgunid nhwug UGppwthwlgniup pesh Uby:

Biotronic® Top-U opquluwlwl prnUGph U pwithwlgkih
Ujnteh hwdwnpnipjwdp gpwinyé henncy £, npp Yupnn
E Uhpwnyb| fudGine onh, Yeph L Yursh htwn:

Opqwlwlwl prniutpp Ywpgwynpnid U 9ph L yGph
hhghtUwUu' Uudwqbgutiny pH-p L pnudGpwjuntpe-
jntup: Pwgh wyn' gnpénud BU hwwdwUuptwywl
wagnbgnip)ntl (gpwd-pwgwuwlwl dwuptutph, wjn
pUnLU" Salmonella-h W E. coli-h Ujuwndwdp): Permea-
bilizing Unipp pEniwgunid £ gpwd-puwguwuwywu
JwUpEuGph wpwnwphl pppwpwnwlep” npwuny huy
pwpapwgltiny opgwlwlwl ppentUEph hwlywdwu-
nEwywl waqntgnip)nLup:

lodGinL  9ph  hhghGUwjh pwpGwydwl Uwwwnwyny
1000 | ¢ph hwpyny wybwgynid £ 0,06-1,80 | Biotronic
(puwn pH-h U g2nh Ywupdpniejwl):

Stpdnybuinp onpwinyé thn2h E, npp prgntultnh, junqbph
UL Jwuwnwy yGunwuhubph pnppnpwjpht W gwywjihu
whiwnmwuhutph, 2Uswnwywl W unwdnpuwwnhpwjhl
hhjwunntpjniulubph, etpdwjhu upptuny, Jlywlltph
L hGndphpwhwwnwlwl gwdtpny nintlygdnn whunw-
pwlwywl bGpunypubph dwdwuwly Yhpwnynd E np-
wbu gwdwapynn, hwywpnppnpwiht U gGpdhgbgunn
uhgng: Stpdnytnh pwnuwnphg wgtnhuwihghiweenlu
hwlywpnppnpw)hu, hwlywuGwwnhy, wuwigbnhy waqnk-
gnipjwl 2unphhy Ywuhunwd £ epndpngp:

Awlwpnppnpwjhl U gwywapynn (wlwigtnhy) want-
gniejntlltpp wwydwuwynpywéd U ppwnyhupuh W
wpnuwnwagwunhuutph enyp uphuptqny, hUswbu Lwl
wtnphdtnphly Wwpnuwiht hwdwywpgh gwyh nbgbu-
innputph Ypw  Utpgnpénipjwdp, huy  gtpdhgtigunn
wanbignipniup® Eunngbl whpngbuh  (huwntpGyhu-1)
LlGiunghinubph wpnwnpniejwdp W gGpdwwnyniejwl
pwpépwgdwdp:

Ugtinhjuwihghiwperdh hwwwagnptgwwnwiht wantgnt-
pintU wnbnh £ nluGunwd wpwhuhnnuhy prUYh thn-
puwuwlwihu  wpngbulbph  wpgbwhwydwdp, hugu
wywnhywgunid £ wypnunwghyhuh uhuptqp, Ywupunid
rnnUpnghinltinh waptiqugnidp W ppnupngp:

Stpdnybwnp prgnLluGphu nipynud £ pudGine 9ph hGwn®
3-5 on, htnlywy swihwpwluwyutpny® 0,07 g / 1 Yg YyLu-
nwuh quuqyuéh (50 Ug wgtnhuwihghiwerent / 1 Yg
yeEunwuh qwugywéh) Ywu 250-550 g / 1 wn 9nh hwp-
dnd: Ynwdhengh Yhpwnnidhg hGinn wgbwnhuwihgh-
[wRRNLU wpwannbl UbnsdyYnid £ utnwdnpuwwnhpwjhu
hwdwywpgnud W UGppwthwugnid opgwultp nu hjntu-
Jwoépltp: WU dJwulbwygnd E pwpnnud  plupwgnn
Ujntpwithnpuwlwyniejwl wypngbulGphU® wnwewglubiny
uwihghntpwepent, uwihghi-gyntynipnlhn U qGuinhuhy
prenL: Upnwqunyned Ehhduwlwunid JGgh Uhgngny:
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Ungniuwy 1. Anidywlhuwngbihs Uhongwnnidubph wugywguwu uuGdwu®
£nnj Uk, Pnidyulpuwnqgbihg dhgngwnnidutn Quthwpwlwyp, Ubpnnp
LT nbuwyp wujwlntdp UL L
0 MNwwnywunwljnLe Ibird + VitobronL/ Broiler NDK Uthpt)/ Uepwpyncd
1 Swywpnppnpwihu nEnnpwjp Eupndnyuwghu+lnihunphu 0,51 tudBnL 9nh hGwn
2 Swywpnppnpwihb nEnnpwjp Eupndnyuwghu+Unihuwnhu 0,51 tudBnL 9nh hGwn
3 Swywpnppnpwihb nEnnpwjp Eupndnyuwghu+Ynihunhu 0,51 udBnL 9nh hGwn
4 Swywpnppnpwihb nEnnpwjp ShinghU tnwpupwn 0,51 tudBnL 9nh hGwn
5 Swywpnppnpwihb nEnnpwjp ShinghU tnwpupwn 0,51 todBnL 9nh hGwn
6 Rwywpnppnpwjhl nGnnpw)jp ShinghU tnwpupwn 0,51 tudtGinL 9nh hGwn
7 Jhwnwdhu Jhunwdhu C 0,51 tudtGinL 9nh hGwn
8 Jhwnwdhu Jhunwdhu C 0,51 tudtGinL 9nh hGwn
o Nunwunwlynip MassL (h+pl)\12$|tjgiﬂ%€;5”bird) + Uthpk
Unyghnhnunwwnhy Udwpnihned 125q tudGInL 9nh hGwn
10 Unlyghnhnuinwunhy Udwnpnihnid 125q tudtGinL 9nh hGwn
Muwunywunwljnte IBDL (hR3) tudtGinL 9nh hGwn
" Unyghnhnutnwunhy Udwpnihnwd 125q todBnL 9nh hGwn
12 Unyghnhnuinwunhy Udwnnihnd 125¢q tudtGinL 9nh hGwn
13 Jhwinwdhu Jhunwdhu C 0,51 tudtGinL 9nh hGwn
14 Muwwunyjwunwlnie IBDL (hR3) tudtGinL 9nh hGwn
15 JhunwdhUwjhU fuwnuncpn Vitamino Lamons Plus 0,25 tudtGinL 9nh hGwn
MNuwwunyjwunwlnie Ibird RhR) Uthpt)
10 JhunwdhUwjhU fuwnuncpn Vitamino Lamons Plus 0,25 tudtGinL 9nh hGwn
17 JhunwdhUwjhUu fuwnuncpn Vitamino Lamons Plus 0,25 tudtGinL 9nh hGun
18 JhunwdhUwjhU fuwnuncpn Vitamino Lamons Plus 0,25 tudtGnL 9nh hGwn
19 JhunwdhUwjhUu fuwnunipn Vitamino Lamons Plus 0,25 tudtGnL 9nh hGwn
20 JhunwdhUwjhU fuwnunipn Vitamino Lamons Plus 0,25 | tudGnL 9nh hGun
21 JhunwdhUwjhUu fuwnunipn Vitamino Lamons Plus 0,25 tudtGnL 9nh hGwn
22 Onqwlwlywl rrenLutp Biotronic Top 11 tudBInL 9nh hGwin
23 Opqwlwywu prenLlutn Biotronic Top 11 tudGnL 9nh hGwn
24 Opqwlwywu prenLlutn Biotronic Top 11 tudGnL 9nh hGwn
25 Opqwlwywu prenLlutn Biotronic Top 11 ludtGnL 9nh hGwn
26 Opqwlwywu prenLlutn Biotronic Top 11 tudGnL 9nh hGwn
27 Opqwlwywu prnLlutn Biotronic Top 11 tudBnL 9nh hGwn
28 Opqwlwywu prnLlutn Biotronic Top 11 tuUdtGnL 9nh hGwn
29 Opqwlwywu prenLlutn Biotronic Top 11 tudtGnL 9nh hGwn
30 Opqwlwywu prenLlutn Biotronic Top 11 tudtGnL 9nh hGwn
3i Opqwlwywu prenLlutn Biotronic Top 11 tudtGinL 9nh hGwn
32 Opgqwlwywu prenLlutn Biotronic Top 11 tuutGinL 9nh hGwn

*Yuquyt| E htnhlwlutnh Ynndhg:
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Upnyncupubpp b yEppniéncpyniup

GnwgnuniejnllubGph  pupwgpnid  nunbGunientunid
hwjinuwptpwé pninp hhywun prgntbutph dnwn Uywn-
dt. £ npndwyup dwywih dGéwgnid, (wpqwénipnLy,
hlng, gnGrt wupwndnLe)nLy, pninLp)nLl, pwnpdnidubnh
twpywénip)nLl, Swun puswnnientl, Yephg hpwdwpnid,
gunh U Ywwuwph Juwwwnepint: AFugwhwjwnyt) £, np
rRrsUwdwpphlywinid wughinh wnwewgdwl hhduwywl
wwwdwnubpp ng pwywpwnp onwthnhuntpnlul  E,
wnweopwihu hwywuwnpwyzenipjwl fuwhinnidp, Gpp-
Ywuutnh, upnh w2luwwnwuph W ywpnh $nibyghwih
fuwugwnnidutnp:

Cuwnn  wryntuwy 2-h* wughwnnd hhdwun prsntblltph
dwpduh gGpdwumnmhdwlp sh thnthnpuyt), wlunpwqupyu
nL QuswnniENLUL wpwqwgwé Gu: Anddwl pupwgpnid
UpJwé gnigwlhpubnpu wunhdwlwpwp ywpgwynpyb Gu:

Gt Uhusl pnidnidp prsntlltnph Jwpduh eGpdwumnhdwlpn
40,5 °C tp, wunpwquwpyp® 200 qupy/p, 2Uswnwywl
wnpdnudutph hwwhpiwywunieiniup® 60, www wyjwu-
nwywl Gnwuwyny pniddwl 8-pn onp dwpduh gEpdwu-
mhéwlp &ntp £ 40,5 °C, wunpwqwpyp* 150 qupy/n,
2Uswnwywl wpdnidubph hwewhiwlywunieniup® 30,

Ungniuwy 2. Uughinny hhjwlun prgnLtlltnh Y hupywywu

gnLgwuhautipp*
Pniddwl pupwgpnid
(=]
Snigwlhgubp o E 1-hu fundp, 2-pn funidp,

3t pnddwl pniddwl
S & 8pnop 8-pn on

Uwpduh

s 40,5 40,5 40,5

Uunpwaquwnyp, quny/n 200 150 120

CUgwnwywu 2wndnwdutnh

hwiwhiwywuntentup 60 30 15

1 pnwbnud

huy Jvbp yYynnuhg wnwownpywéd Gnwlwyny pniddwl
8-nn opp gpwugyt] £ 40,5 °C Jwpduh gtpdwuwnhdwl,
wunpwqwnyp Ywaqub £ 120 quwpy/p, 2Uswnwywu
wndnidubph hwawhiwywuniejniup® 15:

Ihdwln pngntbubph wjwunwywlu pniddwl nGwpnid
8-nn onp ntnlu Uywwyb, GU wughwnh Yhuhywywlu
Lpwultp: Uhugnbn Jdbp Ynnuhg wnwownpyjwéd Gnw-
bwyny pniddwéd pngniulbph Yhupywlwu gnigwlhp-
ubpp pwpbwyyty, Gu pnddwl wpnbU huy 4-pn
onqwuhg uyuwé: fengnillbpp pniddwl 5-8-nn opGphu
Gntl GU pwywywlu wywnhy, hGawnniejwdp GU wnpdyt,
sngnnnipjwl GpwnypUtGpp yGpwgtb) Gu:

Unyntuwy 3-h hwdwéwju® prgntltph wughwnl pupwgb|
E uwywywpjnitunigjwl wwjdwuuGnned, hugp YwnGh £
pwgwuwnpk)®

- opquwuhquh gnwanyuwup,

- ng pwdwnpwn wpntbwagnjugdwdp,

- huplUwpntuwynpdwdp,

- wpwu ywugny:

Utnp Unnuhg wnwgwplynn nbnwuhgngny pnidynn
pnsntllGph  Unin - wpnibwpwlwywl  gnigwlhpubpp
wpgwynpdb] Gu pniddwl 4-5-nn opjwlhg uluwé:
fengnllUGpp Yhuphywwbu wwwphudtb, Gu SGpunybun
wwuwnpwuwnneyny pniddwl 7-8-nn onptiphu: Cuwnn wn-
Jntbwpwlwywl gnigwlppubph' gpwlgyt) E Ephenn-
ghinutph W hGdngihphuh pwlwyh wydbiwgnid, |Gyn-
ghwnutph bjwantd:

Uhugl pnidnidp Ephepnghinubpp Ywqut) Gu 1,4-10'%/,
hGdngnphup* 63 g/, ELU-U* 10 Jd/d, |GYnghnutpp®
60-10° g/, htdwwnyphwp' 60 %, wywunwlywlu bGnw-
uwyny pniddwlu 8-pn onpp' hwdwwwwmwupiwlwpwn
2,8-10%/|, 67 q/|, 4 Jd/d, 45,0:10° g/, 50 %: bhuy
Stpdnybuin wwwnpwuwnnyny pniddwl 8-pn opp gpwus-
gyt GU hGunlyw) gnigwUhpubpp. Ephppnghwnutp®
3,2:-10"?%/|, htungnphu* 100 g/, ELU' 3 Ud/d, |E)ynghinutn®
30-10° g/|, hGdwwnnyphwn® 49 %, hugp gnijg £ tnwihu, np Jtp
ynnuhg wnwewnpyynn nGnwdhengny pnidnidu wybih
wnryntbwybun E:

Ungnruwy 3. Uughwunny hhjwun prsgntlutph wpjntbwpwbwlywu gnigwuputpp®

8nLgwih2utp plﬂ‘:::':m
1op
Ephepnghwnutn, x10%%/; 1,4 1,6
36dnglnphl, q/| 63 64
ELU, Ju/d 10 9
LEjynghwnutp, x10%] 60 55
REdwwnyphwn, % 60 60

“Yuquyt| E htnhUwlutnh Ynndhg:

Pniddwl pupwgpnid

1-hu funwdp 2-pn junwdp
3opn 5op 8 on 1on 3on 5on 8 on
1,9 2,0 2,8 1,8 2,4 2,6 3,2
65 66 67 64 69 80 100
7 6 4 9 5 4 3
50 45 40 60 50 40 30
63 55 50 62 60 58 49
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Gapwlwgnipjntlu

Cun  hGunwgnwuniejnllubph®  ppnjGpuph  wughuinh
pnidnudp Stpdnybun wwwnpwuwnniynd wybih wpnyne-
bwybw £, pwuh np yGpghuhu pwnwnphg  wgt-
nhpuwihghiwerentU  gnpénud £ hwwpnppnpwjhl,
hwywubhuhg, gwywagnpynn wqntgnieintt W Ywuhunid
E ppndpngh wnwowgnudp: Rnppnpwihtu L gwywjhu
whunwupubpny, 2Ugwnwlwl b unwdnpuwwnhpwjhu
hhqwunnipjnituutpny, 9b&pdwjhu upepbuny, Jdywuubph
L hGndhpwhwwnwlwl gwydtpnd ninblygynn whinw-
pwlwlwu GplnyprUtph dwdwuwly StEpdndbun wywwn-
pwuwnntyp Ywpnn £ Yhpweybl npwbu gwywgpynn,

. Julian, R.J., Friars, G.W., French, H. & Quinton,

M. (1987). The Relationship of Right Ventricular
Hypertrophy, Right Ventricular Failure, and Ascites to
Weight Gain in Broiler and Roaster Chickens. Avian
Diseases, 31, - pp. 130-135.

. Julian, R.J., McMillan, I. & Quinton, M. (1989b).

The Effect of Cold and Dietary Energy on Right
Ventricular Hypertrophy, Right Ventricular Failure and
Ascites in Meat-Type Chickens. Avian Pathology, 18,
- pp. 675-684.

. Julian, R.J., Summers, J. & Wilson, J.B. (1986). Right

Ventricular Failure and Ascites in Broiler Chickens
Caused by Phosphorus-Deficient Diets. Avian
Diseases, 30, - pp. 453-459.

6. Julian,R.J. & Wilson, B. (1992). Pen Oxygen Concentration
and Pulmonary Hypertension-Induced Right Ventricular
Failure and Ascites in Meat-Type Chickens at
Low Altitude. Avian Diseases, 36, - pp. 733-735.

2. Julian, R.J., Frazier, J.A. & GOFyO, M. (19893) nght 7. Yoder, H.W (1992) Diseases of Poultry, oth Ed. (Ames,
Ventricular Hypertrophy, Right Ventricular Failure and lowa State University Press), - pp. 884-915.
Ascites in Broiler Chickens Caused by Amiodarone-
Induced Lung Patho|ogy Avian Path0|ogy, 18, 8. Yoder, H.W. (1996) Diseases of Poultry, 9th Ed.
- pp. 161-174. (Ames, lowa State University Press), - pp. 863-884.

hwlywpnppnpwjhlu, 9tpdhgtgunn Uhgng W Lwwuwinby
pniddwl wpnyntbwybunniejwu pwpépwgdwln:

QpwlwlnipinLlu

1. Julian, R.J. (1991). Poisons and Toxins. In: Calnek,
B.W., Barnes, H.J., Beard, C.W., REED.

anI‘-IVIHbI BO3HUKHOBEHUA acunTa y Kyp u MeTodbl ero fie4eHus

B.M. LaxcyBapsiH, K.A. CykunacsiH, 3.A. HukorocsiH, M.3. AMupxaHsiH

HauyuoHarnbHbIlU agpapHbIl yHUBepcumem ApMeHuu

Knio4yeBble cnoBa: acuyum, bpotinep, cmpecc, nonuyumemus, auriokcusi, Tepmosem, Biotronic

AHHoTauuna. B 2019-2020 rogax ¢ uenbto pa3paboTkn 3hPeKTUBHBIX METOAOB NEYeHUst 1 NPOUNaKTUKKA acumTa y
Hporinepos Obiny npoBefeHbl nccneposanus. Viccnepgosaruio nogseprivck 500 ronos 4-5 HegenbHbIX 6povinepos.

OpHolt rpynne GonbHbIX acuMToM OpornepoB 6bin gaH npenapat Biotronic Top, apyrow rpynne - nNpeanoXeHHbIN
Hamu npenapaT TepmoBeT. OgHOBPEMEHHO ObiINM MNPUMMEHeHbl npenapatbl, NPefyCMOTPEHHbIE OCHOBHOW CXEeMOW
npocunakTnku acumTa. bbinv NpoBeaeHbl reMOTONOrMYeckne nccriegoBaHmns. Bo BTOpon rpynne KnvHUuYeckne nokasarenm
HOpManu3oBanuncb GbICTpee, YTO CBMOETENBCTBYET O BbICOKOW TepaneBTUYECKON N NpodmnakTnyeckon apdekTMBHOCTH
npenaparta TepMoBeT.

Causes and Treatment Methods of Ascites in Poultry

V.M. Shakhsuvaryan, K.A. Sukiasyan, E.A. Nikoghosyan, M.E. Amirkhanyan

Armenian National Agrarian University

Keywords: ascites, broiler, stress, polycythemia, hypoxia, Termovet, Biotronic

Abstract. Theresearch was carried outin 2019-2020, which is aimed at the development of efficient ways of treating and
preventing ascites in broilers. Experiments were conducted with 4-5-week old broilers (500 heads).

A group of ascites-stricken chickens was treated with Biotronic Top preparation, while the other group was treated with the
recommended Termovet preparation. At the same time medications intended per the basic scheme for the disease preven-
tion were administered. Hematological investigations were also carried out. The clinical indices in the poultry of the second
group were regulated much faster than those of the first one, which proves the high health properties of Termovet preparation.
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Pwlwih pwntp® Gnwagnunntejwl Lywwnwyl E npn26p Iwjwuwnwuh fun2np wphbGunw-

dyuwihu, Jwl [dwywjhu nuwnbunipnibutpnid pnudynn djwl Jduntd wnlw wéh
onwlwl uwwnenid, fupwuhgubph, Jwulwdnpwwbu hnpdnuutGph Juwgnpnuwiht wwnpnibw-
hnndnl, yncpintup L guwhwuwntl npwug ullnwywngwjhu UengnpéntE)nLlp:
wuywnwlgnteinil,

Uah upwlhgubnh Juwgnpnwjhb pwlbwyneeiniup npn2yti Ehdnibwdbputu-
nwjhU wbwihgh JGennny bW hwuwnwwnyt henniywjhu ppndwnngpwdhwih
Jwu uyEyunpwswihwlwu Gnwuwyny: Npn2 d4uwudniuGpnid hnpdnuutph
wuwnnibwynipintup gbpwquwugt) £ pnywwnpbh sgwhwpwlwlyp, uwywju
ulunwywnpgwjhtu Ubkpgnpénipjwdp Wwjdwluwynpywd huwpwynp wnnn-
swlwl nhuytp s6U hwjnuwpbnpyb:

Unwownpyynd £ aYuwpnidnieiniunid  wpgblywé wéh pupwuhsgubph
wuwonhUh Yyhpwnnidp ywuhiwngbGint bywwnwyny uunwgut) yEnwywu
JGpwhuynnntp)nLunp:

nhulyh quwhwinnid

Lwpwpwl uwnunuwqaghubph L pwnwithwqghutph pniddwlu no
watgdwl hwdwp: Unnptpynyw ontph Uywwnwywihu
ogwnwagnnpédwl ntwpnid tnwnpyw pninp GnwuwyuGnhu
huwpwynp £ wwywhnybp wwypwlpwjht 4wl wpnwn-

nniejntl: vbpghu wnwphubphU hwupwwGunnie)ntuncd

UphGunwwl j[dwlwjhl nunGunieiniup gjntnununt-
untpjwl wdblwwpwa qunpgwgnn ninpunutphg E: Cun
npnd® UUY-h MwpBuh W gjninunbnbunigjwl Ywg-
dwybpwnigjwl ndjuiutpny, wphbunwywl dyuwpne-

6nLpintUp Yuaunid £ aywl hwdw2huwphwjht wpunwn-
pniejwl Unwin 47 %-p (www.fao.org):

Swjwunwund puwyhdwjwywu wywjdwuubpp pwyw-
wl Uwwuwnwynp GU dyUwpniéniejwl, hwwnlwwbu

GYuwpniéniejwl qupgwgdwl Jhunnwdubpp yywynid
GU, np nippnp hEnwuwpwipu £ W 2whnipwptbn: 33
Eynundhywjh bUwhiwpwpniejwl 2021 . wnywiutpny’
uGpywjnidu Iwjwutnnwund wnwnpGywlu wpunwnpynid
E Unwnn 16,0-17,0 hwq. nnnUUw wwpwUupwjhu ancy, nph
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gGpwyohn Jwup Ywaqunwd E Shwéwlwithwyp hohuwlp

(www.mineconomy.am):

Swlw2huwnphwipht wywnpGUwihtu wudnwugnipjwl wnb-
uwuyjntuhg dyuwpunwnpnieniul ntuh Ywplnp Lpw-
Uwynipynit:  QUuwJhulu  wnennewpwp  ulunwywnpgh
wndtpwdnp pwnwnphguphg £ dGpght twphutphu
puwysnipjwl, Jwulwynpwuwbu wnnng ulunwlwpgh
hGununnutnh pUh wyGwgdwdp YpYuwwwnyyt) Eajwu
wWwhwUpwpyp: Quuupndnipjwlt wpnwnpwywu Sdw-
Jwutnh wytlwgdwl bwywwnwyny UEpYwyntdu Yhpwn-
Jnid U woéh hupwlhgubn, hhduwywunwd hnpdnuutn,
npnUp wagnbgnipintl GU gnpénid uwwnnnubph wnnn-
gnipjwl Yypw (C.A. Hoga et al., 2018): UGnwlwU nhunp-
$dhquh hhdwl Jpw sYuwpunwnpnipjwl punwjbudwlu
hwdwp wnwybwwbu ogunwagnpéyned U Euinpngtuutn
L wunpngtUutp: Sppwyw Jhpwdwjph, YGUuwpwlw-
wu W ullnwdptnph wujunwugniejwl wwwhnydwu
hwdwp wtwp £ wjn Untetpp Jwupwypyhn guwhwn-
J&u: YHYpwlp Ywnpnn U bwywuwntl Eunnyppu hwdwywp-
gh thnthnpuntp)nitlltpht’ pwgwuwlywl wantgnipinLu
gnpétny uwywnnnh wnnneniEjwU Yynpw: Ywplnp uunhp
E bwl pnioywé dyubph dunid hnpdnuubph duwgnpnw-
JhU wwnniuwynipyntuutph hwjnmbwptnpnudp WHwd pw-
Lwywlwu guwhwwnnidp (R. Guedes-Alonso et al., 2014,
2017):

Rwjwunwlp Gypwuhwlwl wnunGuwlwl Jhnipjwl
(GUSU) wunwd E, hEnmbwpwnp dyuwpnidénipjwl pluw-
quwywnnd wéh pupwlhsubph Yhpwnnidp Yuwpgwynn-
ynuwd E ullUnwdptpph wudwnwugnipjwl yGpwpbnjw
nEBhulpywywu ywunuwlwpagny (TP TC 021/2011): Jbp-
ohuhu hwdwéwjl® YEunwluwlywlu Swagdwl dptppnid
swhwnp B ywpnibwyytu puwywl wd upuptwnhy hnp-
UnUwjhu UjnLetn:

Ltbpywjnudu  Swjwunnwuh  wphGunmwywu dwywjhu
inuwnbGunce)nituutpnd hnpdnuutph Yhpwndwl, dyuwduh
uywndwl wpnynitupnd npwlg ublnwywnpgqwjhu wq-
nGgnipjwl L wnnnowlwu nhuyh quwhwwndwlu yGpw-
pGpjw] nwuntduwuppnipinilutpp uwywdwehy Gu no
uwhdwlwthwy: I6nlwpwp unyl hGwnwgnunniejwu
Uwwwwylu £ quwbhwwnnt] hwlUpwwbwnnipjwl wnphGu-
nmwlwl  [dwlwjht  wnunbuniejnilubpnd wakgywoé
Aywu Junwd hnpdnuubph duwgnpnuwjhb ywpnilwynep-
jntulbpp W npwlg ulUnwywnpqwjhu UGpgnpénLejwUp
Wwjdwluwynpywé nhuybnp:

Ujnipp b UGpnnubpp

IGnwagnunniejntlutnu hpwywuwgyt) Bu 33 dwpgbpnid
gnpénn’  dYUwpniénipjwdp  qpwnynn  wphGunwywl
[dwywjhu wnuwnbuniejntuutpnud: QUutph Udnwwnnudp
Juwwwnybl £2017 . dwpwn-unjGuptp wdhuutppu® 33-nd
yEunwlwywl Swadwu JUrbppnid Juwgnpnwiht UjnLet-
nh huynnnipjwu dnuhwnnphugh 6pwanh 2ppwlwynid

(www.irtek.am) W Gypnwwywl hwldbwdnnnyh (GI)
funphpnh 96/23/63 JwunLwlwngh wwhwUgubph hw-
dwawju (Council Directive, 1996): IwjwuwnwUuh tnwnppkn
dwpqgbpnid gunuynn wphGunwlwl j[dwlwjht nuwnk-
untpjntlutphg wwwnwhwywuntpjwl uyqpnitupny udnt-
2wnyb] £ Uh pwlp dyuwnbuwy (wn. 1): LUnLwrywd
ayutph Gplwpnie)ntup Ywqub £ 35-69 ud (Uhghu Gp-
Jwpnipeintup® 49,3 ud), pwpp* 390-897 q (Uhghup' 637 q):

Unyniuwy 1. LnRwnjwé d4uwnbuwyutp*

Ldniputph
QUuwwnbkuwllubp pwlwyp,
hwwn

Ulwuh hotuwl (Salmo Ishkhan) 12
Shwéwlwihwy hotuwl (Oncorhynchus mykiss) 5
Nuybthwy| hotuwl (Parasalmo mikissa) 3
Atnhu hotuwl (Salmo trutta m. Fario) 1
Uncddw' qbinh hotuwl (Salmo trutta) 1
Rwnwth (Acipenseridae) 1
Uhphpjwl pwnwih (Acipenser baerii) 2
Uwntnywn (Acipenser ruthenus) 2
Ywnpdpwhuwn (Salmo trutta lacustris) 2
Uwqul' swéwu (Cyprinus carpio) 5
Cunwdtup 34 udnt

*Yuwquyt) £ hGnhuwyubph ynnuhg:

QUuwU uunLuEpp inGnwnpybl GU wwundwub lnwpwut-
nh UGy, npnup hGpdGwnhy thwyyt) Bu, wwyw npwug ypw
Loyt BU UdnLwndwl wduwprhyp, dwdp, nunbunte-
Jjwu wuyjwunwdp: WunthGinle tmwpwUbpp wnGnwnpytby
GU uwntgunn Ynuinbjutph Ute L mEnwihnfuyty ISO/IEC
17025:2005 Uvhowqqwjhl uinwunwnunh wwhwugubphu
hwdwywunwupwl Iwbpwwbnwlwl wuwulwpnidw-
uwlhnwpwlwlu W pniuwuwbhnwpwlwl (wpnpwwnnn
Swnwjnipintlutph  YEunnpnuh (wpnpwwnnphw: QY
Udnipubpp bwh Jwppybp BU, [wgyb] hnuwqbpédjwé
onny, wwyw wnwuduwgyt| U npwlg dwyu nL nuynnp-
Utpp: QUuwdhup Jowydt| £ yEpwdhjwlywu hwywugny
U fuwnuhgh oqunipjwUp hwdwubnwgyb:

LdnwpuGpnd  hnpdnuutph  Juwgnpnwjht  wwpnilw-
ynrejntltpp npnytp U pdntbwdbpudbUnnwihu wlw-
thah (ELISA, Thermo Fisher Scientific, USA) uhgngny’
Ridascreen (R Biopharm Inc.) hwdwpwénith Yhpwn-
Jwdp: Upnynitupubpp hwuwnwwnyt] Gu henntywihu ppn-
dwwnngpwdbhwih Jwu uwbyunpwswihwlywu dGennny
(LC MS/MS, Thermo Fisher Scientific, USA):

Nhuyph quwhwwndwl Uwwwwyny hpwlwlwgytb] E
Lwl 44wl uywndwl niuntdUwuhpnieintl. Yhpwnyby
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E ulunh uwywnUwU hwdwhwlwuntejwl hwpgwretneh
(FFQ) uGrnnp (D.A. Pipoyan et al., 2020, www.fao.org):

Puwysnipjwl Yynnuhg dywl uywndwl nyjwiutnph hw-
Jwpwagndwl Uwywuwwyny hwpgnudubpp bW hwdwww-
nwupiwl Jeppnudénepynibutpp ywwnwnytbp Gu 2018 p.
33 QUU Eynpngunnudbpwihb hGnmwgnunieynlultph
yGuwinnpnuh Uulunh 2npwjh nhuytph guwhwwndwu nknt-
Juwwndwywlu Jepinuswywl ycunpnuh ynnuhg: Ullnw-
Jwpgwjhu hwpgdwup GplwU pwnwph 12 hwdwjuplt-
nhg Jwulwygt| £ 18-65 tnwptywlu 1040 puwyhs:

SYyjwiutpp  yphtwlywgpwywl JGpnénipjwt Bu - Gu-
rWNYULL pun SPSS dpwgnuwjhl thwpbeh (nwnpptpwy
22.0): QuwU uwywnUwlu wpdtputph Unpdw| pw2fudwl
hwdwn Yyhpwnyb| £ K-means Yiwuwnbpwihu ytpinidnipe-
Jwl UGprnnp (G. Ares, 2014):

REnwgnundwd dyuwdunid hnpdnuutph Juwgnpnwjhu
wwpniuwyniejnitubph b d4Uwdup uwywnrdwlU nyjwi-
ubph hwJutdwuwnnipjwdp guwhwwnytp GU hnpdnultph
opwlwl punniuynn swthwpwuwyp (EDI) W hwywluw-
Jwlu wnnnewlwl nhuytpp (HQ).

EDI=C-IR/BW, (1)
npintn C-U dYuwdund wnyjw hnpdnUuh wwpnilw-

ynipynLlu £, Jg/yqg, /R-U' dyuwduh uwwnnidp, Yg/on,
BW-U* JwpJuh Jhohu quugywén, 70 Yyq:

EDI
HQ = , 2
© ADI @
npwintn ADI-U tnyjw| hnpunuh opwlwu punniudwl pnij-
Lwwinnth sgwihwpwlwlu £, Ug/Yyg/on:

Nruntduwuhpywé Unpuinbunnuntpnu W JGpopuhwpn-
qgGuintpnu  hnpdnUuGph hwdwp wnnnwwwhwywl
ntnGUpwjhu wnpdbputpp® 4D/-U hwdwwwwnwuhiwlw-
pwn Ywaqdt] Gu 0-2 L 0-30 Ug/yg (Evaluation of certain
veterinary drug residues in food, 2000):

npdnultph  Juwgnpnubp  swwpniuwynn  dyuwdup
Uuncpubph hwdwn EDIFU W HO-U s6U hwaqwpydby:

Upnyncupubpp b yEppniénLpyniup

3npdnlltnh  Jduwgnpnuwiht  wwpnibwynipyntulubpp:
Gnwgnnywé dywu udnpubph 90 %-nwd hnpdnultph
duwgnpnwjhb wywnniuwynepntuutpp hwjnbwptGpdwu
2tUhg (LOD) gwép Gu Gnbp (wn. 2):

REnwgnnywd dyuwduh Udnipubpnud nhEphiunhptu
(DES), nhtuGuwnpny (DE), Eunpwnhny, hGputuwnn) (HEX),
pnintnu, wnpGupninu, JGrhp wGunnuntpnu W wypngbu-
inGnpnU hnpdnuutph Juwgnpnwjhu ywpniuwynieyniutn
s6U hwjinbwptnpdt: Gpyne bdnpUbpnud (Shwéwlwthwy|
hohuwl W updpwhiwjwn) hwjinuwptndbp U unpntu-

wnnuwntpnuph b JGpopuhwypngbuntnnuh Jduwgnpnwjhu
wwnnibwynepniuutp, npnup gbpwquwugnud GU -
(wwinnbh uwhdwup® MPRL=1 Jyg/4g (www.arlis.am):

Unyniuwly 2. QUUwduh Udnipubpnd hnpdnultph Juw-
gnpnwjhb wwnpntuwyncejniuutpp*

Muwpnitbwynipjnilp,
Inpdnulb
nenEnEn ya/yg
YhEphuinhptu (DES) ¢/h
Gpukunnih (HEX) ¢/h
AYhtuGuwnpng (DE) s/h
Eunpwnhng ¢/h
Pnin&nu $/h
Sptlpninu s/h
UbGprh| tnGuinnuwintpnu ¢/h
Mnngbuwntbpnu ¢/h
4,7 (YupUpwuwjwn)
LnpunGunnuwnbpnu
5,2 (h2fuwl)
3 (Yupupwhuwjn)
UtGropuhwpngbuwntnnlu
5 (h2huwl)

¢/h - sh hwyinuwptnyty (<LOD)

*Ywquyt) £ hGnhuwyutph Ynnuhg:

QUuwduh uwywnnidp: Uulunh uywndwl hwiwpwyw-
Unipjwl hwpgwptpeh hwdwéwju® hwpgdwu Jwu-
Uwyhgutph 83 %-p uwywnnwd E &nLy: Cun utnwgywéd
nyjuiutph  Jbppnednipjwlt Gplwuh  puwygnipjwu
2npwunid dYwl uywnnidu wdBUopjw punje sh Ypnid:

QUuwU uywndwl nyjwiubph Yiwunbpwihu yepndncpe-
JjwUu hhdwu ypw dlwynnyb| E uywnnnutph Gptp Ywu-
inbGpwjhu funwdp (g6. 1).

» 1-hU hudpnud UGpwnyt] £ 681 Jwpn (hwpgywdubph
84 %-p): AUl opwlwu JhghU uywnnidp Ywqub) E
0,016 Yyg/on:

» 2-nn hudpnud UGpwnytb) £ 140 Jwpn (hwpgywdubph
11 %-p): AU opwywl Uvhght uwwnnidp Yuaqub] £
0,063 Yyg/on:

» 3-pn hudpnud UGpwnyb) £ 46 Jwpn (hwpgywdubph
5 %-p): QUWU opwlwl JhohUu uwwnnudp Yuqub] E
0,156 Yyg/on:
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S 0,18
= 0,16
25 0,14
oE 0,12
3 5 0,1
3 3 0,08
5E 0,06
= 3 0,04
I 0 -
Ywuwnbp 1 Ywuwnbp 2 Ywuwnbp 3
Hopwlwu dhghu
uwwnnd 0,156 0,063 0,016

Q6. 1. Uywnnnutph Gptp Yiwuwnbpwihu udptph Ynnuhg dywu
onwywl vhohU uwwnnidp (Guquyt; £ hGnhuwylbnh
Lnnuhg):

Nhuyph quwhwinnid: InpdnulEph Juwgnpnwjhu wwpnt-
Uwynipjntbutn  shwjinuwptpywsé  dyuwdup  udnipUbph
hwJdwn uubunwywnpguwjht UGpgnpénipjwl W npwuny wwy)-
Jwluwynpywé huwpwynp wnnnswlwl nhuytph quwhw-
nntd sh hpwywlwgdtb):

horuwuh W updpwhiwjnh uywndwUu nGwpnid wnnnow-
ywu rhuytph guwhwwnudp UepYwjwgywsd £ gébwwwn-
ytp 2-nd b wnynLuwy 3-nLd:

Ehfuwt B Ywpdpwhuwyn
A 0,20E-02
=)
w 1,00E-02
2
£S5 800E-02
S &
ERS
£ 2 600E-02
S 'S
B 4,00E-02
s )
o -
- 0,00E-02
Ywuwnbp 1 Ywuwnbp 2 Ywuwntbp 3
QQul uywnnid

2 0,20E-02
=
E . 1,00E-02

(=]
S = -
B 5 8,00E-02
€z
$=  600E-02 .
<
ol 4,00E-02
o
® -
5 0,00E-02

Ywuwnbp 1 Ywuwnkp 2 Ywuwntbp 3

Qyul uywnnid
Q4. 2. Unpinbuwnnuwnbpnuh W UGropuhwnngbuwnbpnuh opwywu

punntudwU hwpdwpywé swhwpwuwyutbpp (Guquyt £
htnhuwyutph Ynndhg):

Unyniuwy 3. QUUwduh Udniubpnud hnpdnuubph Juw-
gnpnwjhu wwpntuwynceniuubpp*

Ywnwlgh gnpswiyhgp,
uuw- Uwwnennutph Ha

inkuwyutn udptn unpunbu- UGpopuh-
wnnuntpnu  wypngbuwmnbtpnu

Ylwuwnbp 1 5.94E-04 3.81E-05

Pofuwu Yiwuwnkp 2 2.34E-03 1.50E-04

Yiwuwnkp 3 5.79E-03 3.71E-04

Ylwuwnbp 1 5.37E-04 2.29E-05

Ywpdpwhiwin  Yjwuintp 2 2.12E-03 9.00E-05

Ylwuwnkp 3 5.24E-03 2.23E-04

*Ywqudyt) £ hGnhuwyubph Ynnuhg:

Puwysnipjwl Yynnuhg dywl uywndwl nGwpnid unp-
inGunnuntpnu W JGpopuhwpngbuntpnu hnpdnuutph
opnwywl punniudwl hwdwnywsd swhwpwluwyubpp
s6U gbGpwquwugnud ADI-U U hwdwwwwnwuppwlwpwp
Jwaquntu U 0-2 L 0-30 yg/yg/on:

LnpnGunnuintpnu W JGpopuhwnngGuwntpnu hnpunu-
utpph' ulUnwywpgwjht UGpgnpénLejwUp wWwjdwlw-
Jynpywd huwpwynp wnnnpwywl nhulybp s6U hwjwn-
Uwptpytl, pwuh np hw2qupyusé HQ gnpéwlygh
wnpdtpubpu wuywnmwugniejwl 26Uhg qqwihnptu gwén
GU GnbL (HQ < 1):

Ggpwlwgnipjnilu

Ujuwhuny' 44wl uwywndwl nbwpntd, Unpwnbuwnnu-
nbnpnu W UGpopuhwypngbuwntpnlu hnpdnuutGph wywnnt-
Lwynipjwdp ywjdwuwynpyws, wnnnowwl fulinhnp-
uGph wnwewgdwl hwywlwlwunipintlp gwép E:
Uwywju wnwowpyynd E dYuwpniénieinitunid wp-
qblywé weh fupwlhgutinh wwonhUh Yhpwenedp Yuwu-
huwngbGint Lwwwmwyny puunwgllb] yewnwlywl yeG-
nwhuynnnrp)nilp:

Qpwlywlnipjntl

1. 33 Eynunvhywjh bwhuwpwpnepiniu (2021). QUuwpnt-
onipnLU, https://www.mineconomy.am/page/1332:

2. IR jwnwdwnnrpjwl 2014 pdwywlh ognuwnnuh 21-h
898-U npnpnid, https://www.arlis.am/DocumentView.
aspx?docid=92398:
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OnpeAeneHMe OCTaToO4YHOro Konun4yectea ropomMoHoOB B OpraHu3mMe pbl6, pa3BegeHHbIX B UCKYCCTBEHHbIX
npyaoBbIX XO03AMCTBaX, U OLeHKa pUCKa ansa 300opoBbA B pe3ynbTaTte n0Tpe6neHm| pbl6bl

O.A. NMunosiH, M.P. BernapsiH
LleHmp 3konozo-HoocghepHbix uccrnedosarHuli HAH PA

A.10. AGoBsiH, C.A. ANTyHsIH
HauuoHarnbHbIl agpapHbIl yHUsepcumem ApMeHuu

KnroueBble cnoBa: msico pbl6bl, Cymo4Hoe nompeGneHue, 20PMOH, b6e3onacHocmb, OUeHKa PUCKa

AHHoTauwunsa. Lenb gaHHoro uccnegoBaHust — onNpedenuTb codepXkaHue OCTaTOYHOro KonmMyecTBa CTUMYMATOPOB
pocTa, B 4YaCTHOCTM FOPMOHOB, B 0bpasuax Msica pbibbl, pa3BeAeHHON B MCKYCCTBEHHbIX MPYAOBbIX X03ancTBax Apme-
HWK, N OLEEHUTb BO34ENCTBUA Ha 340poBbe. OCTaTOYHOE KONMMYECTBO CTUMYIISTOPOB pocTa Bbino onpes eneHo MeToAoM
MMMYHODEPMEHTHOIO aHanusa M MOATBEPXAEHO CMNEeKTPOMETPUYECKMM METOAOM YacTU XUAKOW Xpomatorpaduu.
B HekoTopbix o06pasuax pbibbl cogepXaHue CTUMYNSTOPOB pocTa MpeBbilano [OMyCTUMbIN YPOBEHb, OAHAKO
BO3MOXHbIX PUCKOB A5 300POBbS, BbI3BaHHbIX MOTpebneHnem pbibbl, He 6bino obHapyxeHo. PekomeHayeTcs yeunntb
rocyAapCTBEHHbIA KOHTPOMb B LEnsx npeaoTBpalleHMs HE3aKOHHOMO MCMONb30BaHWA B PblIOOBOACTBE 3anpeLyeHHbIX
CTUMYNHATOPOB pocTa.
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Determination of Residual Hormone Contents in Fish Produced in Artificial Pond Farms
and Health Risk Assessment via Dietary Exposure

D.A. Pipoyan, M.R. Beglaryan
Center for Ecological-Noosphere Studies, NAS RA

A.Y. Abovyan, S.H. Altunyan
Armenian National Agrarian University

Keywords: fish meat, daily consumption, hormone, safety, risk assessment

Abstract. The research aims to determine the content of growth promoters, particularly residual hormone content in
the meat samples of fish bred in the large artificial pond farms of Armenia and to assess their dietary exposure.

The residual amounts of growth promoters were detected through the enzyme-linked immunosorbent assay method
and confirmed upon the liquid chromatography—mass spectrometry method. In some fish samples the hormone content
exceeded the permissible level, but no health risks were found as a result of fish consumption.

It is recommended to strengthen the state control in order to prevent the illegal usage of prohibited growth promoters in
fish farming.

Lunniuyby £ 20.07.2021 fa.
Qnwpunuyby £ 14.09.2021 pa.
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Pwlwih pwrkp' Cunn Swjwuwnwlh ¢npu Jdwpgbph nie hwdwjupuGph hwdwdwpwyw-

hwdwswpwlwpwlntpynLl, pwlwlwl hGwnwagnunipintbubph® npnpybp E wwplywél ppeniph L
yhpntu, deénniuGph ppnuphy Ywpdwéd Jhpniuwiht hhdwunnipinibubph wnwpwé-
utnnt, Jwénipiniup: dwpwydwoéntpjwl pwpap Jwlwpnwy E gpwugdt) Uintuhph
thtpwl, dwpagnud: Uunmwhwnpdwé thGepwyubpnid hwjnuwpbpywé ppeniputph b
thnpnuinnid denniuph Yhupjuywu Lpwlubpp hwdpuytbp U Upywé hhywunniejniu-
ubph whunwlwuutphu:
Utnniubph wuynwdutpp Ywpnn U hwugbgut| pGppwnyniejwl bjuwqgdwl
L Juwu wwwbwnb, gjpinuunlnbuniejwlp: Nunh  wUhpwdbn £
pwgwhwjwnbl wnmwpwéwsd yhpniuwhu hphywunnieiniuubpp W dowyby
npwug nGu ywjpwnh wnpnntbwybwn Jhgngwnnidutp:
Lwhwpwl utnniubph  whuwwnniuwynipjwl, JvGnjwungh GUw-

Utnwpniéniejnilp gjninwiinbntuniejwl Glwdwnwptbn
g)nntphg E: [wnpy £ UG, np JGnpp, JGnwdndp, Jtn-
dh renuup, wytwdndp, Jwjpwywep, swnywihnzht Yh-
pwnynid U bwl pndhs Lywwnwyny (W.3. Uwpynujwlu
W nLph., 2014):

utnnubpp Ywpunp nbp GU uwnwpnd gjninuinunt-
uwlwl dowywpnyubph  thnpnindwl gnpénud® Lwwu-
ity npwlg pbEppwunyniejwl pwpadpwgdwlp Y. 1):
Wuwbu® hunywgnptuh, pwdpwyh, wpbwéwnyh, Yepw-
JhU |npwagaghUtph ubpdtph pGpplu wybiwunwd £ wytbih
pwl 20-30 %-ny (B. Perry et al., 2013):

dnwpbpniepjwl ypw qquwih wanbgnientt GU gnpénid
hhjwunntejniuutpp, npnup pnidywlpuwngbihg dhgn-
gwnnidubp sgdGnUwpytbint nbwpnid wpnn U inunGuw-
Jwu Juwu wwwndwnb:

utnpp wuthnpuwphubh ulUnwpwnp hwwnynipnluut-
nnd, Jntpwhwwnney hwdnyd nhGunhy ubndun £ WU wyw-
nnibwynd £ $EpdEUUED, yhunwdhUUtGn, hwupwjhu
wnbp, npnup Ywpgwynpnud EU opgwuhquh UjnLpwthn-
puwlwynip)niup, pwpGUwywuwn wagnbgniejntt GU gnp-
onud wnjwl, Lywpnwjhu hwdwlwngh ypw:

Utnph hwwynipyniubpp wwjdwbwynpqwé Gu wju
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pnLuwywuniejwl Ywadny, nnhg hwywpynid E UEYwnw-
np: Lwhiwwwwnynieintup wnipynwd £ wnwpptp dénpw-
wnnL pnijubiphg unwgywdé Uenphu:

Swjwunwund JEnpp hhduwywuntd unwgynid £ wi-
whwywl Jwpgwagbunhulbph wwpwaqagh pniubphg:
Ujnwhuh denpp wujwunwd GU pwquwéwnywjhu (4. Up-
pwhwdjwl W niphy., 2008):

LY. 1. Unnng dtinnt (https://naturae.ru):

utnnutph hhqwunnipjntuutpp (hunwd GU Juwpwyhs W
ng qupwyhg: Ng Jwpwyhg hhwunnipntbubpl wnw-
swunwd GU upuw] YGpwypdwl W pubwdph nGwpnid
(A.C. NMoHomapes, 2009): Unwybt) hwdwhu dEnnitutpp Y&-
nh W gnh Uhgngny hhywunwuntd BU wpwlyhs hhywu-
nncejntlltpny: Iwnpnighsutpp dennuuph opqwuhqu Gu
UGppwithwugnid bwl QUswnwlwUu nunhutpny: dwpwy-
Jwl wnwolwjhU opwhu GU hhywun JGnniutpp: dwpw-
yncdp ywpnn £ (huGp ninnwiyh, wyl £ JGnniuGnh 2thdw,
L wuninnuyh® ywpwyyws Yph, gph U thnfuwlgnnutinh
dhgngny (M. Simone-Finstrom et al., 2016):

Rwiwh Jupwyl wudhswwbu tnnwpwédynid £ UtnnLut-
nh dhgngny® Utinp «gnnwlwnt» pupwgpnid, wd Jkn-
Jwwwhh Ynnuhg' mwppwlywl hhghtUuwjh Ywunultpp
swWwhwwubnt hGnlwupny: 3Ipgwlnniejwl gwnwnlp
2nowUh nunnnipntup ywjdwluwynpywé £ whutnwsduh
nbGuwyny, pwlwyny, wpwnwphu gnpénuutpnny W Utnyh
nhdwnpnnwywuntpjwdp: Utnniubph puwintuwynipe-
jntup hhjwunniejniuutph UWywundwdp wnwppbp £ b
nwpptGpnieintu wnnig Jnjwpuwnwuhpubpht wwuhy
Jonywpuwnwuhputplu wyth nwunwn Gu Jwppnid JGn-
Jwhwgh 2ppwlwyp, wyth phg UGYunwnp Gu hwywpntd,
wnwyb] hwwhu GU hhwunwunwd W nddwp GU pnLd-
dnud (C.M. Grozinger, M.L. Flenniken, 2019):

Jhpniuh opwhu GU bwl Swnhyubph ypw puwyynn Jw-
ywpnié dhgwnlbpp, npnup Ywnpnn GU Lwywuwnb] Juwpw-
Uh nwpwédwlp: Ntunh Ywuhuwpgbhs Uhgngwnnidut-
np pwywlywl tnbwywu U W nddwp hpwannpdtih:

UhuUg opu 3wjwuwnwuntd UGnntutnph yhpniuwjhu hhjwu-
nniejntultph hGlnwagnunientuutn $6U hpwwluwgyb):
Utp bwywuwnwyu Ep pwgwhwjnt hwupwwbwnniejwu vh
2wnp Jdwnpgbpnwd Jenniubph yhpniuwjhtu hhjwunnipe-
jnLtulGph hwdwdtwpwwpwluwlwu hpwyhdwyp, Jhw-
dwdwlwly ywpgb, mwpwénd gunnwd hhywunnienLu-
utpp L whunwhwpywé thbpwyutph pwlwyp:

Rwdwiwpwwpwlwywl hGnwgnwnnipnltuutph wpn-
jntupnid, punn Yhupywywu Lpwultph, wnwludluwgyty

GU wwpywél ppeniph W JGnnlubph ppnupy Yweywé
Jhpniuwjhu hhjwunniejntultpp (SBV WL CBPV):

Ujnipp U UEpnnutpp

IGnwgnuniejntUUEPU hpwwlwgytb) GU Swyni2h, Ch-
nwyh, Untuhph W Upwgwénnuh dwpgbph wnwppbn
hwdwjuputpnid: Ipgwunniejnilutphg wulywsé Jbnne-
utph nhwyutpu nubhny hwywpdtb] W Gupwpydtb, Gu
nhinwpydwu: UtGnntubGph wuydwl wywwndwnp wywngb-
[t bywwnwyny hwzwnyyty £ thErwylutph pwlwyp,
npn2yt] £ npwlug whunwhwpdwl wuwnmhdwlp, whinn-
nn2yL| GU JGnniuEph hhjwunnip)niuutpp: NtuncdUwuh-
npniejntluGpp Yuwwnwnpybp GU nwowmwihtu W jwpnpwwnnp
wwjdwuuGnniu:

Cuwn hGwnwgnunniejntultph® wulywé Jenniubph dh dw-
up hhdwun £ tnGp wwpywal. ppeneph, huy Jjnwu dwup®
ppnuhy Ywpywé yhpniuwjhu hhjwunnipjnituubpny:

utnnubpp wwpywél ppeniph yhpniuwihu hhywu-
nnipjwdp upwywsd ppenipubpp thbpwyhg htnwg-
UG nL dwdwluwy Gupwpyynwd U wnwelwiht Jwpwy-
Jwu: dhpniup mbGnwywyynd £ yGpwypnn denniutph
hhwyn$pwugjw| gbndtpnud, hugwbu bwl Yninwyynid
E Jenniubph griunintnnd: dwpwyh hhdbwywu wnp-
jnLpp Y&pu E: Ipdwunnipntup thnfuwugynid £ tnpwlu-
ojwphw| dwuwwwnphny, hugwybu Uwl hhywun JdGnnt-
utnh wpwwpenpwugh dhgngny Y. 2):

LY. 2. Mwpywél ppeniph yhpniuwiht hhqwunnigyncu (https://
clinica-opora.ru):
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Unynruwy. Iwqwpywjhl inyjwiutn*

5 Uhinwhwpywéd
3 thbpulltp
St g ==
w 5
N S =
3 3 3 3 hwwn %
5 3 53
n " e a
Swyntp RGP Qhlghu 24 5) 20,8
RLnN 65 7 10,8
Chpwy Udwuhw fénpnu 40 8 20
Udwuhw 52 11 21,1
UjnLuhp Qnnphu Rwpprwtl 57 12 21
Qnphu 83 17 20,5
Upwagwéninl  @wihu Ujwu 49 9 18,4
fdwhu 68 10 14,7

*Yuquyt) E hEnhlwlutnh Ynnuhg:

Jdwpwlywé dennubpp  thGpwynwd hhjwunnipeniup
nwpwénd BU ppeniputph YEpwypdwl dwdwlwy: 3p-
Jwun eprniph dwpduh W pwnwurh dhpl Yniinwyynid
E J66 pwlwynipjwdp pwg nGnuwyniu hennuy: Uuywo
rnenLputpp gnltbwthnfuynid GU, nwnunid Jdnig 2wquw-
LUwywanyu, huy gipLfup ubbwuncd E:

JhpniuwjhU ppnuhy Yweywény qupwyynid Gu swihw-
hwu Jennitutpp: 3pqulnnipjwl dwdwlwy wnknh E ne-
uGunwd pUEPh W JwpdUuh nnnkpngp, hugh hGnlwupny
JGnniUuGpp Ynpgunid GU pngGinL nllwynip)niup, unnnd
GU gGwnuhU, pnyubph gnnniulGph Gpywjupny, hwowtu
hwywpynid Ynywnbpny: Fwgh wyn' npwug npnywjul
wjnnigyned E, swithGpny JGdwunid: dwpwyp nwpwé-
ynwd £ hhywun denniuGph wudhowlwu 2thdwl wpn-
jntupnud, hugwbu bwle YEph Jhongny: Wuywé UGnniubnh
rUEPD LhUntd GU 2nedwé W (wjl pwgywd (LY. 3):

RGwnwgnunieintlltph pupwgpnid wuywé dtnniutpp
U epenipubpp nlubthnyd wnwldlwgdt| Gu: Uknniubph
npndwjuh funnngsh hwwnydwénid Lpnwnph oguntpjwUp
Ywuwnwpyb E yunpwép, huy gntbwthnfujwé pprniputb-
nh unwnn YupdGl £ wywnpyp: Spynt nGwpned £| hwjnuw-
ptnyb| £ 66 pwlwynipjwdp nEnuwynit hGnniy:

LY. 3. dhpniuwjhU ppnuhy Yupedwsd (https://dompchel.ru):

Upmyniupubpp U yEpnedncpyniup

GnwgnunnipnlluGpu hpwywuwgybp G hwupwwb-
nnipjwl gnpu Jwpqbph niup hwdwjuputnpned.

1. Swynph dwpq® 2hughu W AEPn:

2. Chpwyh Jwnqg' Wwuhw W @nnpnu:

3. Ujntuhph Jwng' Qnphu b 3wppwtl:

4. Upwgwéninuh Jwng' UWwl W @wihu:

RGnwgnunip)ntlutph pupwgpnd UpJwé hwdwjup-
UGpnud hwdwpt] Gup wuywsd, Yhuwwnnng dtnniubn:
Qwjnlwpbpwé yihuphywywl bpwulbpp hwdpuytp Gu
wwnpywal ppeniph W dGnniutph ppnuhy yuedws yh-
nniuwjhb hhjwunntpntuutnh whumwuwuutppu:
Rwpdwpyyty E JdEnwpnyéubph thGpwyubph pwlw-
Un, npn2yGl E dhpniuwjhu hhdwunnientblBpny whu-
nwhwpdwl wunhdwup: Uunwhwpjwé thbpwyutpp
hwpqwnyytp BU punn thGpwyutph punhwunip pwlwyh:
Mwnqyby E, np 438 thbpwlutpnhg whuinwhwpywé £ 79-n,
npp Ywagunid E ncuncdbwuhpwé thGpwyutnh 18 %-n:

RGnwgnwuniejnitlubph hwdwawju® Jenywpnidénipynul
wnwyb| nwnpwdéywds £ Uintuhph dwpgned:

Swyni2h dwpgh RGpnh  wnwpwdéwpowlh  2hUshu
hwdwjupnid gpwugyt Gu JenntuGph ppnupy Yweywé
Jhpniuwjhu hhjwunniejwl whinwlwllubp: RGpn W
Qhushu  hwdwjupubpnid whunmwhwpwé Jenniutph
ypupywywu bpwultpp hwdpuyt, Gu:

Shpwyh Jwpgh Wdwuhwjh tnwpwéwpewlh @npnu W
Udwuhw hwdwjupuGpnud hhjwun denniuGnh Y huhyw-
wu Upwubpp UdwU U Gnbl wwpywél epenLph
Jhpniuwjhu hhjwunniejwU whuinwuwultphu:

Ujntuhph Jwnpgh Qnphuph tnwpwéwpswuh Iwppwtu
L Qnphu  hwdwjupubpnd  Juwpwyywé dJenniutph
yhuhywywl bpwuutpp hwdpuyb] GU wywpywél ppent-
nh W JGnniubph ppnuhy Yweywdéd yhpniuwihu hhywu-
nnLenLUUGNh whinmwlwuutphu:

Upwagwdnnuph dwngh @wihuh mwpwéwopswuh Ujwlu
UL Rwihu hwdwjupubpnd gpwlgyty Bu dJGnniutph

ppnuhy Yweywsd yhpniuwjh hhywunnigjwlp punpn?
whinwlwulkp:

GapwlywgnipjnLlu

\

Cun hwdwdwpwwpwlwlwl hGunwgnunniejniuutph
33 Swynt2h, Chpwyh, Uintupph W Upwgwénunuh Jwn-
qbph Uh 2wpp hwdwjupuGpnud mwpwéywé Gu ywnpluwale
repeniph W Jbnniutph ppnuhy wedwsd Jhpniuwghu
hhwunnte)ntuuGpp: Cun npnud® Up4wé hhywunnipnLu-
utpny ywpwyywoénipjwlu pwnap dwlwnpnwy Egpwugyti
UjnLtuhph Jwngntd:

2npu Jwpgbph nie hwdwjupubph Jdendwpniénipjwu
hwdwdwpwywihu hpwyhtwyh quwhwwndwl hwdw-
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dwjl’ hpwywuwgynn nwuntduwuhpnipiniultpp whwnp
E |pubU (wjlwéwyw] W 4pEU Jwpnilwywlywl puniype:
Uhwdwdwuwy wuhpwdtwn t pwgwhwjint] nwpwé-
Jwd yhpniuwjhu hhjwunnipyniuutpp W ypwytbp npwug
nGJd wwjpwph wpryntbwybn Jhongunnedubp:
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k. T. CUMOHSAH
WHenekyuoHHbIU opaaH rnpodoeosibcmeeHHol be3onacHocmu

O.E. BockaHsiH, J1.J1. CUMOHsIH
HayuHbili yeHMp oueHKU U aHanu3a puckos e obsiacmu 6e3onacHocmu nuuiesol nPodyKyuu

KnioueBble cnoBa: anuzoomorozausi, supyc, nyena, yned, onblieHue

AHHoTauwusa. CormacHo 3anM300TONOMMYECKOMY UCCreaoBaHUI0 B BOCbMU obLMHaxX 4YeTbipex obnacten ApmeHun
ObINo obHapy>XeHO pacnpoCTpaHeHne BUPYCHbIX 3aboneBaHuin MeLoT4aToro pacnioga U XpOHUYECKOro napanuya y
nuyén. Beicokuin ypoBeHb 3apaxkeHusi Obin 3admkcmpoBaH B CloHMKCKOM obnacTu. KnnHuyeckme npuaHaku y NUYUHOK U
nyen B 3apaKeHHbIX YIbAX COBManu ¢ NpM3HakaMmm OTMeYeHHbIX 6onesHen. Mnmbenb nyen MoXeT NPMBECTU K YMEHbLLEHWIO
YPOXXaHOCTN U HAHECTU YPOH CenbCKkoMy Xo3ancTBy. CrnegoBaTenbHO, HEOOXOAMMO OBOHAPYXWUTb PacnpoCTpaHEHHbIe
BMPYCHble 3aboneBaHust n paspabotaTb apdeKTVBHbIE Mepbl N0 6opbbe ¢ HUMK.

Epizootological Features of Viral Bee Diseases in Some Regions of Armenia

J.T. Simonyan
Food Safety Inspectorate

H.Ye. Voskanyan, L.L. Simonyan
Food Safety Risk Analysis and Assessment Research Center

Keywords: epizootology, virus, bee, beehive, pollination

Abstract. Based on the epizootological research conducted in eight communities of four Armenian regions the
prevalence rate of viral diseases of larva sacbrood and chronic bee paralyses has been determined. High infection rate
has been recorded in the Syunik region. The clinical signs of the larvae and bee detected in the infected beehives coincided
with the symptoms of the mentioned diseases.

Bee deaths can lead to the yield reduction and cause damage to agriculture. Thus, it is necessary to detect the common
viral diseases and develop efficient struggling measures.

Lunncuyby £* 14.09.2021 .
Qunpwtunuyby £ 19.09.2021 a.
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Pwlwih pwnbp'

LGwnng,

YyGinnUwyhU dwpuphlUltn,
hhwnqipy&dpuw,
wgbwnnl,
pwguwfuwrerent,
hhwtpyGinnubdhw

uvonouaghr

RGnwgnunnieintlutph bywwnwyp 3R Jwpgbpnd pwpépwyhe Yynytph
GUupwunLp YGinngh huwpwynp nGwptph pwgwhwjnndp W $EpdGputphu
dwulwghwnwgywd oguniejwl gnigwpbpnedu t:

Suwnbuntpjnibutpnid hpwlywlwgytb) U YEunwuphubph Yhuhywywu, hug-
wbtu bwl LGunwnth W LhpGUh JGennutph, URIPATH-10 L SERVOTEST-
KETOLAC ptuwntph yhpwndwdp wpjwl, dbgh, Yweh (wpnpwwnnp hGnw-
gnwnLpjnLultn:

Qwjinuwpbpqwé ytnngh pninp nEwptpp wwjdwuwynpywsd Gu Gnbl
uwyhwnwynigwihtu gbpyEpwypdwdp W Yepwpwdund nynipwdwnu wdhuw-
gntnh pwgwywjniejwdp:

Pniddwl Uywwwyny wnwewnyynud E YGpwpwdhUubpp hwpunwglb]
nnipwdwpu - wéhuwentnny, Lpwuwyb, gyniyngh 5 %-wlng [nLonyp,

E-selenium W nGpuwubuwaqnu:

Lwhuwpwl

Inhnipjwl ypohu wdhulGphu W jwywnmwghwh uygpnid
(6uhu hwenpnnn 60 optphu) YwpelUwhU nLnnnLEjwl
wnwolwéhu W 4-7 wnwpbywlu pwpbpwyhe Ynybph
wplwpunwnpniejwl pupwgpnid  Ujntpwthnpuwlw-
Unipjwl  puwlbguwnpnudubph hGwnbwupny wnwewuntd
E untp (Yhupywywl) W GBupwunip (GuRwYhUpYwlwU
ywd gwnuuh) yGwng:

Utuinngp UYndbtph wnwyb] wnwpwoéywd hhjwunnip-
jniulbphg £, wwjdwuwdnpywé £ Yepwpwduncd nynt-
pwdwpu  woéhuwenptph  wupwywpwpnijwdp, uwh-
nwynigubph wybigniyny W nunBygynd E Yuphgnod
pwgwhiwpepryh, wpnwhnuwpeeyh nejninweeyh $hghn-

(nghwywl hwjwuwpwynnipjwl fuwhinnudny: GRb,
puwn Unpdwjh, Yunphgnd pwgwhiwpeniu yugdned E 75,
wnpnwyhnuwpeeniu® Uhugw 15, jntnupeniu® 10 %, www
yGnngh nGwpnwd yGpghuu wyGiwunwd £ 1,5 W wyblh
wluqwu: Uhwdwdwlwy 2-3 wuqwd wybwund £ Lwl
guntinghg unwgyws tutpghwih wwhwugp (1 Yg Ywe
uhupbqbint hwdwnp ywplwgbnéu wpjntuhg Ypwund £
60 g qntynq):

Upjwl JtGe qyniyngh wwpnibwynipjwl' Unpdwjhg
qauwhnptU gwop (huGine (UnpdwU® 40-60 Ug/100 J| ywd
Uq/%) nGwpnid yeinngny hhjwun ynybph dnwn Uywwn-
ynwd £ hhwnghytdhw: et 4&pp th wwpniwynid pw-
qwpwp pwlwynipjwdp gjniyng, www opguwuhquu
w)ju y&pguntd £ dswpwwjhb ywwnputphg:
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Ljwpnnud dwpwbGnh wpnhdwU  wpnniupnid  wpjwl
dbp wnbnh E nluGunwd dwpwwpepnlutph ng |phy op-
uhnwgdwl wpgwuhplubph®  wgbwnnuph, wgbwnnpw-
gwhiwpedh W g-opuhjninwppdh wybigntyh Ynunw-
yned, hugh hGnbwupny wnwewunwd £ hhwbpyGunnut-
dhw: Grb, pun Uunpdwjh, pwpépwyhe YndGph wpjwu
dbp yGwnnuwjhu dwpdhultph pwluwyp nwwnwuynid E
1-6 Uq/100 U] (Ug/%) uwhdwuntd, www Gupwuntp W untp
YEwnngh nEwpnd hwdwwwwnwuppwlwpwp Ywagunwd £
8,2-20 W 25-80 Ug/100 U] (Ug/%) W wdbh: Iwdwiu Y&-
nnqu nwnBygynd £ wpnh pnppnpnidny (U.MN. KoHa-
paxuH, 2009, N. Unhwddwnnbquw, 2013):

Untp YyEwnngh nbwpnud pwpdpwyhre Yndbnh Jtgh Jtg
yGwnnuwjhu JwpupuuGph pwlwlyp @Unpdwl® Jhugl
9 Ug/%) nmwwnwuyned £ 150-300 Jg/% uwhdwluntd, huy
Jwpenwd (Unpdwl' Jhugl 6-8 Ug/%) hwulnid E Jhugl
80 Uq/%: Upnjntupnid wnwewuntd £ Yewnnuniphw Yud
yGunnunwyunhw:

UGwnngny hhywun Ynytph whunnpn2nidp Ywwnwnynid
E wpjwl JGe W upend YyEnnuwihu dwpdhuubph ww-
npnibwynieyntup npn26nt Uhgngny (C.M. CmupHos, 1984,
K.A. MpeBueBa, 2009, K. Sukiasyan, V. Mkrtchyan, 2015):

UGinngh whwnnpnadwu Yhuhywywl gnigwlhputnhg
E yndh Ywpnid, Jegnid b wpunwplswé onntd wgbwnn-
Uh hninh wnywjnip)niup: Ugbunnuh wwnpniuwyntpe-
Jjntup JEgnud YwptGih £ npn2t LhpGUuph JGennny: Unw-
ynunjwl Udnwnywsd 5 Jp Ubgh Jypw wybiwgyned Gu
dh pwuh Ywehy yént Ywihnwdh 10 %-wung L [jnignih
(ndnyrULn: Ugbwnnuh wnlwjnipjwlu ntwpnud Jtqp
wnunpynid £ wpdwytiny jnnndnpdh hnwn (A.B. XKapos,
W.IM. KongpaxuH, 1983):

Utwnngp Ywpblh £ whiinnpntb] bwl LGuinpwnth® Lestrée
nGwagbuwnh Jhgngny yngh dtgh, Ywperh b wpwu Jdby
yGunnuwjhu Jwpdhuutph pwuwyh npnadwl Epuwnbu
dGpnnny: Lestré ntwgtUwnp puwnuynid £ phs pwlw-
yUnrpejwdp Utgh, Jweh Ywd wpjwl 2hédntyh hGwn: Geb
JGpghuutGpu uwnwunwd GU Jwunpwlwagnyl Gpwlg,
www YGnnuwjhu Jwpdhultph Jwlwnpnwyp pwpép £
(O.B. bataHoBa, A.A. OneHwnerep, 2006):

Uh 2wpp hGwnwgnwnnnutp ynytGph YGwnngh pniddwl
Uywwnwyny wnwewnynid GU yuwwnwnb gyntyngh ubnt-
npwywjhu, huswtbu bwl BupwUwywiht Ywd UEpnpnyw)-
UwjhU UGpwnynwdutn (0,11 g/yg swithwpwlwyny): Qyne-
yngh 40 %-wlung [nLényep UGpwpyyned £ UbpGEpwyw)pu,
huy 5 %-wlng 9pwjht [nLénep’ hhduwywunwd Ukpn-
nnywjlwjhu Gnwlwyutpny, 300-500 J| swihwpwlw-
yny: Qyniyngh ywwmpwuwnniyubphg oguwannéynid
Uwl bwwnphnidh (wWywnwn (400-500 q swithwpwlwyny,
5-10 op 2wpniuwy, opwywl UGy wuqwd, YGph hGw):
UGwnngh untp thnepned opwywl 1-2 wuqwu wnpynid E
500 d| qyntyngh 30 %-wung [nLéne, Gppbulu® Jwpw-
nwjhu |nwénye, nphg JGY dwd htwn ywpnh ghyngt-
Uwagnjwgdwl $niuyghwih yupgwynpdwl bywwnwyny

UGpuywuwjht Gnwuwyny UGpwnpyynd £ 100-300 vhw-
dnp huuntphu:

Utwnngp htwpwynp £ pnudtp bwl hGnlyw vuGdw-
ny. 3-5 op (opwywl J&y wugwd) Ywwnwnpynid Gu 200
Jhwynp huunthuh GupwdJdwywjhu, huy 15 pnwt hG-
wnn® 400 Uy gyniyngh 40 %-wlung [nLénjph Ubptpwyw-
JhU UGpwpynidutp: Uhwdwdwlwy 5-7 op UGpwpyyned
E bwl bwwnphnwp Wynwn (W9 Uwlbwujwl, 2000,
FO.A. Kymap v ap., 1989):

Pwpanwyhe Undtph (wynwghwh uygplwywl 2ngw-
unwd pgwpnh dwpywlwinwhg funtuwthGine hwdwn
wnwewnyynd E hphug Qwpwpe opwlwlu UGy wl-
gwd YGpwpwduht wydblwgut) 4400 UU Jhwnwdhu E
(N.IN. KongpaxwuH, 1989):

Ujnipp U UGennubpp

RGnwagnuniejntluEph Lwywwnwyu £ 33 Ujntuhph, Sw-
dnc2h, Lnnnt, Unuinwjph, Updwyhph, Upwpwunh Jwnpgb-
nh nwjwpwpntdwlwl huntuuhy yuwplwwpwlpwhu
nuinnnipjwl pepdwlbpnid pwgwhwjint, pwpdpwyhe
Unytph Bupwunip Yewngh hUwpwdnp nbkwebpp, hug-
wbu bwl $EpUGPUENHU npwdwnpb) YEwnngh whuwnn-
nn2dwl, pniddwl U ywlpiwpgbdwu yepwptbpjw| dwu-
Uwghwnwywl unphpnwwnynte)nil:

Yhuwwlubpwiht  hGwnwagnunientbutph  Jhgngny
npn2ytiL GU YGwngny hhywun Ynytph glluwpwlwyp,
hhwunnipjwl  wnwpwéJwonLp)ntlp, wnwowgdwl
wwwndwnutpp bW ywgdwytpwyb) GU YGinngh nGU pnid-
ywUhuwngbhg Uhgngwnnidutn:

UGinngh wnwowgdwl ywwndwnubph pwgwhwjndwl W
whiinnpn2dwl bwywwnwyny nuntGunipynilubph pwna-
nwyhe Ynytph gliuwpwlwyh 15-25 %-p Gupwnyyti &
Ythuphywywlu hGunwgnunniejwl, jwwmwpybp GU Yepw-
pwdhultph yGninionie)niu, wpjwu, dégh W ywph (w-
pnpwwinp  neuntdUwuhpnieiniultn: IGnwgnuinipjwu
hwdwp puwnpytp Bu Jwuwnhwnh, EunndGuniphwnh, npwy-
dwwnhy nGnphynihnh, wbGphywpnhunh, Uwhwunw-
Unpulitph wwnnuhwih wpunwhwjnywd whnmwlhpubn
¢nLubgnn Ynygtp: 2019-2020 pr. Ynytph dUhg UGy wuhu
wnwy W éUuhg hGwnn® uuwd 7-pn opndwlhg, 2-3 wdujw
pUupwgpntd® Gpynt Qwpwep UGY wugwd, hpwlywlwgyt|
GU wygbnLp)ntlutn $Epdwltnp:

Utwinngh whunnnpn2nidp Yuwwnwnyt) £ LhpGuh UGennny®
ynytph Ywpend, degnud L wpunwplswsd onnud wgbnn-
Uph wnywjnipjwl npndwl Jvheongny: Yhpwndb] £ uwl
Lestré ntwgbtuwnh dhengny Ynyh Jtgh, Jueh W wpjwu
JdGo YGinnUwjhu dwpuhuubnh pwlwyh npn2dwl Epuw-
nGu JGpnnp:

®npébph pupwgpnid Ynybph YGwnnqu whunnpnpyt) E
URIPATH-10 W SERVOTEST-KETOLAC whuwnnnpnyhg
prGunbph (BGunwjhu 2Gpnwanntph Yyhpwndwdp dbgh
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U Ywph ute yGnnuwhu dwpdhuutn hwjwnuwpbpbint W
nnpwlug fuinntpntup swihGint yhuwpwluwywywl gniliw-
swihwlwu JGennutnh) dUhgngny:

URIPATH-10 W SERVOTEST-KETOLAC whuwinnpnhg
pGuntph 2Gpwnwéanntpny  YGwnnuwjhu  Jwpuhulubph
funnipyntlup npn2Gint hwdwp ynytGph Jtgh nu Yweh
Udnpwnnidubpp Yuwwnwpybp U wnwynwnjwu: @Guntph
2tpunwannh nEwywnhy Jwul puyndyt) £ jnipwpwug)nep
udni2h Utg, wwyw unwgywsd gnibwynpnidp hwdtdwn-
y&| £ pGininw-hhnpopuhpniinhpwinh pGunnwjhu hwyw-
pwénih gntlwjhbu uwunnwyh hGwn:

Lunpubpp nwuwlwpgybp GU punn pGunnunw-hhnpopuh-
pniinhpwwnh wnyuwjnipjwl W punniejwu* 0, 50, 100,
200, 500 WL 1000 Uhypndny/i:

Gupwuntp YGwnngny hhjwunwgniejntup® wpnwhwjwn-
Jwé nnynultpny, npnadtl £ hGinlyw) pwlwalny.

phunh npwlwl wprynipny YeLnwUpUbph gfuwpwlwln
Udnitpwndwé YUnydbph punhwlnip qifuwpwlwlyn

100:

Upjwu JGg qyniyngh npnpdwl bwywwnwyny oginwgnnpd-
yt| E Delta DIAGNOSTIC TESTS GLUCOSE liquichrom
Delta G-COL pbtuwnp:

Upjwl JGe qyntyngh pwlwynieintup npnpyb £ bwl
UUR pEpwwhwih, yhpwpnidnipjwl W sUlnwaghwntpe-
Jjwu wdphnuh (wpnpwwnnphwynud: Uhwdwdwlwy Yw-
wnwnybl EyGph npwyh guwhwwnnd:

Upmyniupubpp b yGppneéncpyniup

Unwnwjph Jwpgh Fwiwhnyhinh niuntduwthnpdlwlwu
nuwnGuntejntunid hhduwywunwd gbpwyzenid U yny-
Ywujwl gnpz gtinh Yndtipp, npnug wnwptywl Jhghl
Jwplwwyntp)nitup gwén E:

Suwnbuntpjntuntd hGunnwgnunwé pwpépwyhe Ynytnh
dnwn YGinng hhywunniejnil sh gpwlgytb) (wpjwl, Yweh
L JUtgh Ut Unpdwjhg pwpép YGinnuwjhu dwpuhultp W
hhwnalhyGuhw s6U hwjnbwpGnyty):

NruntdUwuppnieinillbn GU ywwwpytbp bwle 33 Ujne-
Uhph Jwpgnud: I6nwgnunyt) GU Jwulwydnp nlwnk-
untejwl $i&YYh ginh Juelwwnnt ynytpp. gpuiligyt £
GUupwunLp YGnngh Uh pwuh dwlp nEwp: Unwynwnjwl
Udnrwnwé Ywpend pGinnw-hhnpopuhpniinhpwnh
hwjnmUwpGpdwu bwwwnwyny Yhpwndtp Gu Ketolac...
rEunwhU 26pnwanntp: LUnLpwnywé 60 Ynytphg 23-h
(6 wnwLUwdhu L 17 pwqUwéhl) Unwn, punn pbnnw-
hhnpopuhpniinhpwwnh 100 Uhypnuny/| 26dwjhu wndtph,
gpwlgytb] E npwywl wpnyniup (Bupwuntp YEnng), hh-
Jwlunuwgntejntup Ywqut) £ 38,3 %: 200 Jhypnuny/| 26-
dwjhb wpdbph nGwpnid nhwywl wpnyniup £ gpwugybg

8 qinthu (1 wnwelwséhu W 7 pwqUwéhu) Yunwuhubph
Unwn, hhywunwgniejntup Yuaqutp £ 13,3 %: 3Gnwagnun-
Jnn Yyndtph dtqh Jbe yGinnLuwjhu dwnpuhuubnh puwnnip-
jntup npnayt) £ URIPATH-10 whuwnnpn2hg pGuwnh 26n-
nwaénntph vhongny: Wu ntwpnid Uunyuwbu gpwugyb|
&U Unpdwjhg pwpép gnigwuhpubp:

GUupwuntp YyGinnngny hhywun Ynytph wpjwu dte qpnt-
Ungh wwpnuwyniejniup npn2yt| £ Delta DIAGNOSTIC
TESTS GLUCOSE liquichrom Delta G-COL ptuwnh yh-
pwndwdp: 35-37,8 Ug/100 U} (Ug/%) nmwwnmwlndutpny
apwugyty £ hhunghytuhw:

Ywuwnwnyb EUwl Yeph npwyh guwhwwnnud: SuntGuntp-
jnLtuuGpnud hhduwywunid gGphtubs) £ uwyhwnwynigwjhu
aGnpyGpwypnudp: Yepwpwdhuubpnid $6U WwpnLuw Yyt
pwywpwp pwbwyniejwdp nntpwdwnu wéhuweptn:

Rwdwygywé YEpwpwdhuubpp 0,5 Ya/yny/on Yepwdw-
rny hwybGintg hGinn uuwnwnpdt] £ YEnngny hhywun
yndbpp pnidnud: Lowlwyytby, Gu gyniyngh 5 %-wlng
(nLénye (2000 Jp swthwpwuwyny, 12 dwdp UGy wu-
gwd, uGpnpnwjlwjhu Gnwuwyny, 3 op 2wpniuwly),
E-selenium wwwpwuwnnty (15 U] jswihwpwlwyny,
Gpyujwa, UGpUywuwjhu, 10 on punuhgniuny), nbGpuw-
JGuiwgnu (10 Ug gwihwpwlwyny, 24 dwdp UGy wlugwd,
wnwehU UGpwnpynudp® UEpEpwywjhu, hwennpn sgnpu UG-
pwpynidutpp' UEpdywlw)hu):

Pnidnidhg 10 op wug Yndbph wpjwl Jdte gpyntyngh dw-
Jwpnwyp Uninbgbp £ unpdwjh uwhdwuhU® Yuaqutiny
56,8 Ug/100 Ji: pwlwl wpnyniupltp gpwugytb) Gu
Uwl pun pGnwnw-hhnpopuhpniinhpwunh npn2dwl RGu-
nwjhu hwywpwénih gniuwjhb uwunnwyh: Upunpdwyh
wuynwd ¢h uywuwnyby, pwpépwgb) £ bwl Yynytph Ywpe-
Uwwnynipnilp:

33 Ujnuhph, Swyni2h, Lnnent, Unwnwjph, Updwdhph,
Upwpwwh dJwpgbph wnwywpwpnidwywl  huwntbUuhy
uwprlwuwnwupwihUu ninnniejwl dtpdwubpnd W Ywpe
wnpuwnnnn wj| nunGuncentultpnd uwwnwnpyby £ Jn-
Upwnnphug:  “YYhuwwuubpwihu  hGwnwgnunienlultph
Jhgngny npn2yty GU Ujntpwithnfuwlbwynipjwl uwugw-
npniduGnny, Jwubwynpwwbtu® Yinngny hhjwun ynytph
gluwpwlwyp, hhjwunnipjwl nwpwédjwoénipintup W
wwwndwnutpp: Sunbunte)nilltpnd gpwugytb) BU uncp
ytwnngh Gquyh nGwptp: Gupwuntp YGinnngny hhjwunw-
gnipeintl pwgwhwjwinyt| £ wju Jwnpgbph Ywe wpunwnpnn
inuwinbuntpintbupnid, npuntn hhduwywunwd pnidynid
GU pwpépwyhp ginwwntuwyutph (hnppwnpt, uhubupw,
ullwpnbwn, $16YYH) Ynytp Ywu ppwnuwshu yEunwuhubn,
npnlg Yepwypnedp, fuliwdpp W wwhywédpp Shawn sh Ywg-
dwytGpwyned: Gupwunip YGinngnd hhdwlnwgnip)niul
wnwolwshUu pwpépwyhe Ynytph dnn dheohup ywqut] £
11 %, huy pwqUwéhu Yndtph Unuin® 24 %:

Uuarnahsnr@3ntu tu SchLNLNAhU  Iwjwunwlh wagwjht wgpwpwjht hwdwuwnpwu N 3 (75)/2021



319 Uuwulwpnidwwl pd2jwaghunnieiniu L wbwubwpniénie)niu

Gqpwlwgnipjntlu QpuwywlnipynLlu

UGnnqUu whunnpn2Gint hwdwn wuhpwdbwn E nwpt- 1. Uwlwujwu U9 gyninuinunbuwlwu yEunwuhut-
ywu Uh pwuh wugwu Ywwwpb] pwpdpwyhe Ynytph nh UEpphU ng Jwpwyhg hhjwunnipniultbp: Ywuw-
Ythuphjwywlu hEmnmwagnunieniubtp W Yepwpwahuubknh, ahpp. - Gn., 2000:

JGqgh, Yweh, wpjwu Ywuhiwngbhs (wpnpwwnnp unnte-

gnwdutbp: GUpwunip YGwngh Jwn hwjnuwptpnudp 2. Unhwddwnnbqw M. (2013) Undtph |wlunwghw-

huwpwynpnteintt Yunw  dwdwlwlhl Yuquwytputy Jh uygplwywu 2ngwlnud yupnh dniiyghwih npn2

pnLdywlpiwngbihs Uhengwnnidutn: YEuuwphvhwlwlu gnigwlhpubph nwuntduwuhpnie-
jnLup. PhD thesis, GM3:

GUupwuntp  YGwnngh Juwlpwpgbdwl  Uwywunwyny

wUhpwdbywn £ YEunwuhubph YGpwpwduhg hwubp wun- 3. bartaHoBa O.B., OneHwnerep A.A. JledeHne Kopos,
pwy Yepwwnbuwyutbpp, Ujwqgbgut], uwyhwnwynigubpny GonbHbIX keTo3oM // BecTHuk AFAY. - 2006. - N 4.
nL dwnpwbtpny hwpniun YeEpwnbuwyubph pwuwynipe- - C. 40-42.

ntup L YGpwpwdhuubpnud wyblwgub] woéhuwentnh

wwpniiwynipiniup: 3pdwln YeUnwuputph Yepwpwd- 4. MpeBueBa KA. ®usnonorndeckoe — obocHoBaHue

untd, npuwtu nhEwnnpEpwwhw, wewnp £ Ukpwet] nynt- CYOKMMHMYECKOro KeTo3a Yy MOMOYHbIX KOpOB B
pwdwnu wéwepwihl Yepwnbuwyutn® Yeph W pwpw- YCMOBUSIX MHTEHCMBHOMW TexHonoruu: astoped. auc.
nh dwyunkn, Yupwnndhl, pwpépnpwy funn (8-10 Yya), kaHg. 6von. Hayk: 03.00.13. - Psi3aHb, 2009. - 19 c.

fjunwgywé uuniun® dwupwgwé Jupuwly Ywd qwph
(1 4g) b wju: Ywnplnp £, np YGpwpwdlnid 2wpwnutpu
nL uyhwnwynigubpp wwpnibwydbu 1:1 hwpwpbpwy-
gnipjwUp: BUhg 3-4 2wpwpe wnwg UWhtn wuhpwdtan g Kopnpaxun WM. CopepxaHve KeTOHOBLIX Ten B
E wyblwguty Y&nh EUGpgGwnhy wndtipp, Uh thnpn - MOII03MBE U MOJIOKe KOpoB, GorbHbIX keTo3oM // BeTe-
pwguby gntpp: UndbGph wnnnonipjwl hwdwp Ywplnn putapust. - N 10. - 2009.

Uwhwwwjdwl E wulww wwhywoépp: Ubinngh whu-

nwuhpubph hwjnuwpbpdwu nbwpnud wtwnp £ wudh- 7. KoHgpaxuH W.IM. AnnmeHTapHble U 3HOOKPUHHBLIE GO-
swuwbu uyut| pnidnudp: Ne3HN XKNBOTHLIX. - M.: ArponpomunsgaT, 1989. - 256 c.

5. XKapos A.B., KongpaxvH W.I. KeTo3 BbICOKO-
NpoAyKTMBHbIX KOPOB. - M.: Poccenbxoansgar, 1983.

Utnngh wpryntbwydbn pniddwl Lywunwyny wnw- 8
swpyynwd £ yGpwpwahuubpnd UGpwnGp nynipwdwpu
woéhuwgnptpny hwpniun Yepwunbuwyutp, Upwlwyb]
auntyngh 5 %-wung |nwénye (2000 J| swihwpwlwyny, 9. CmupHoB C.W. JleyeHne KOpOB CO CKPbLITOI hOPMOI
3 op, opwywl 2 wlquwd, Utpnpnjwjlwiht Gnwlw- keTo3a // BetepuHapus. - N 1. - 1984,

ynu), E-selenium wywwinpwuwnnty (15 U swithwpwluwyny,

tpyuywa, UspUwlwhl, 10 op punuhgnidnd), nbpuw- 10. Sukiasyan, K., Mkrtchyan, V. (2015). Diagnostic Tools

. Kymap KO.A. n pgp. MNpodwmnaktuka u neveHve npu
keTo3e kopoB // BetepuHapus. - N 1. - 1989.

Jdtwnwagnu (10 Ug swihwpwlwyny, 24 dwdp Uty wugqwd, and Treatment Approaches to Subclinical Ketosis and
wnwehU Upwpynidp® UspGpwywihu, huy hwenpn snpu Hepatic Lipidosis of Cows // Bulletin of the Armenian
UGpwpynidutpp® UepUywlwghu): National Agrarian University, - N 1. - pp. 55-58.

OnarHocTnyeckme n nevebHo-npocunakTnyeckme MeponpuATUA Npu CyoOKNMHMYECKOM KeTo3€e KOpoB

K.A. CyknacsiH, ®.6. AgamsiH, 3.A. HukorocsiH
HauuoHarnbHbIl agpapHbIl yHUBepcUmem ApMeHUU

KnroueBble crnoBa: kemo3, KemoHo8ble mesia, 2UrnoaIuKeMUsi, auemoH, yKCyCcHasi Kucroma, a2uriepkemoHemMusi

AHHOoTauunsa. Lenb nccnegoBaHusa 3akniodanacb B BbISIBEHUN BO3MOXHbIX cny4vaeB Cy6K.I'IVIHVI‘-IeCKOI'O KeTo3a y
BbICOKOMOJSIOYHbIX KOPOB, a TaKKe OKasaHune creunannu3npoBaHHOM NoMOoLM dhepmepam B obnactsax ApmeHuu.

B xo3aiicTBax NpoBOAUNNCE KIMHMYECKME U NnabopaTopHble NCCregoBaHUS KPOBM, MOYM M MOSIOKa C UCMONb30BaHUEM
meTogoB Jlectage w Jlubena, tectoB URIPATH-10 u SERVOTEST-KETOLAC. Bce cnydan keTo3a okasanucb
obycnoBneHbl 6enKkoBbIM NepekapMIMBaHMeM, Npy HEAOCTATKe NerkoycBamMBaeMblX YrieBoAoB B paunoHe. [1na neyeHus
ObINO NpennoxeHo 0boraTnTb paLMOHbl NTErKOycBanBaeMbIMU YrIeBOAaMu, Ha3HaunTb 5 % pacTBop rntoko3bl, Npenapar
E-selenium v pekcameTasoH.
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Diagnosis and Prevention-Care Interventions for Subclinical Ketosis in Cows
K.A. Sukiasyan, F.B. Adamyan, E.A. Nikoghosyan
Armenian National Agrarian University

Keywords: ketosis, ketone bodies, hypoglycemia, acetone, acetic acid, hyperketonemia

Abstract. The research aims to detect the possible cases of subclinical ketosis in the heavy milk producing cows bred
in the regions of the RA and to provide professional support to the farmers.

Clinical and laboratory tests of the animal blood, urine and milk were conducted in the farms by using Lestrade’s and Liben’s
methods, as well as URIPATH-10 and SERVOTEST-KETOLAC tests.

All cases of identified ketosis were induced by protein overfeeding and lack of digestible carbohydrates in the feed ration.

For curative purposes it is recommended to supplement the food ration with easy digested carbohydrates and administer 5 %
glucose solution, E-selenium and dexamethasone.

Lunniuyby £ 29.03.2021 po.
Qnupunuyby £ 05.04.2021 p.
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Pwlwih pwntp®

huwg,

wnbhutninghw,

hwawnph wynep,
wlwluntfup Epuinpwlyn,
pwnwnpwaghn

wwhwlupwny:

Ltpywynwdu  hwgh 2ntljwu  inbGhuuninghwubph qwpgwgdwUu 2unphhy
wybh £ puniwjuygnid: Iwgh unp, ng wjwunwywu inGuwyutpu ntubu (wju

RGwnwagnuniejnitlutph pupwgpnid pwgnighs hnidpwinGuwlutGphthwdwnh
wijniph W wuwunitpuh Epuinpwywnh Yhpwndwdp Ypdwwnytp Gu judnpdwl
n. hwuntbwgdwUu wnlinnnipnilltpp, unwgytbp £ npwljwi, ogunwyuwn,

uywnrnnwywl pwpap hwwnynieyniuubpny hwg: Pwgh wjn' hwybjw
nGhuuninghwlwu uwppwynpnidutbp W uGpnpnidutn $6U wwhwueynid:

dniuyghntw| Lpwuwyniejwl hwgwdprtpph wnwewnpyynn nEuuninghwu
ywpnn Eubpnpybp wpunwnpnipjwu JGe:

Lwhiwpwl

Pnuwywl hnwdph pnudhg hwwnynieynibubpp ywjdw-
Uwynpywé U npwunwd wwpnilwlynn pwpn onguw-
LUwywl Uynetpny, npnup Shahninghwlywu wagntgntpe-
jnLtu GU gnpénud Jwpnnt opgwUuhquh ypw: Unynpwpwn
wjn Wnietpp Ynttnwyyned Gu pnyjubph wpdwwnutGnnid,
wwiwnpubpnid, inGpuuGnpnid W wyiu:

Pnijubpnd wwnpniuwyynn ogunnwlwn Uynptpp pwdwl-
Unud BU wiywinhnutiph, gynitynghnutinh, twuhulGph,
GrGpw)nintph, yhwnwdhuutph, dwpwwjhU jninGph W
wj| hudpbph: Ywug pwlwynepntup ywjdwbwynpywé
£ hnudph hwjwpdwU tnwnpptp dwdwuwlwhwnywslut-
nny (T.B. MatBeeBa, 2012, A.B. KypkuHa, 2012):

Qwjwuwnwund wénd £ 150 punwlhph wwwnywlnn
2nLng 3500 pniuwwntuwy, nphg Unwn 108-p hwunhwnid £

Jhwju JGp nwpwéwngwuncd: Swwn pnyjutp ntublu hwy-
Julwl wuncuubp: Ywughg jnipwpwlgniphg Ywnbh £
unwlw| tnwnpptp Epunpwywnutn, npnup hGuwquwjnid
Jwpnn U yhpwnytl hwgwpdwl wpunwnpniegjniuncd:

RwgwpniyEntuh mGuwywuhu huwpwynp £ punjwjut]
Lwl YEUuwpwluwywl wywnhy Uniptph wwpniw-
ynipjntll wytlwgunn puwlywu pwnwnphgubnh Yhpwn-
dwdp: Swgwpudwl wpnwnpnipntund hhduwwunid
ogwnwannéynid Bu gnpGuh, hwqywntw® wj, hwgwhw-
nhyhg unwgynn wyniph wmGuwyutbp: Uhugntn Jhypn-
u Jwypnunwpptpny hwpniuwn U Jh wnpp hwgwhwwnp-
ywjhu Jpwywpnijubn:

Unwytb) pwlwynipjwdp' Jhus 15,87 % uwhwmwynig-
utp £ wwpniuwynwd hwéwpp: Ypwuncd wdhuwent-
nh wwpniuwynepntup Ywadnud £ 42,5, dwpwGphup®
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3,58, hwlupwujnietphup® 14,3, ulUnwjhu Jwlpwpet-
lEphup® 5,4 %: WU bwl wyblh 2wwn Gpywe W B fudph
dhinwdhultbp £ ywpniuwynid, pwl gnptuh hwwnhyp
(T.B. MaTBeeBa, 2012, https://eda-land.ru):

Uwhwunwynigubpp dwpnnt opgwuhqul wwwhnyned GU
wUuthnfuwphubh wdhwuwpppenLutnny, huy wynihuwhiw-
nhnutpp Uwwuwnnwd EU opqwuhquh nhdwnpnnwyw-
Untejwl pwpapwgdwln:

Rwéwnph Ywnpdp nbGuwyh wynipp uyhwnwy £ gnpp
Gpwlgny: Ywlhg ywwnpwunywé fudnpu wpwag Jguw-
unwd E, hugp wwjdwuwynpdwsé £ ynhdtunubph ww-
pnilwynipjwdp:

QUwjwé Uh 2wpp wnwyb|niejntluGphu® hwdwph wi-
jnLpu wjuntwdBuwjupy hwguwpne yGnEuh wpwnwnpnie-
jnctuncd sh yhpwnynwd, pwuh np sh wywpniuwynid
unubdwujneE: Iwny £ Upk, np ybpghUu hwgwpudwu
wpunwnpnipjntunid «pudnp-ydwhuph» dlwynpdwu hhd-
UwlwU pwnwnphgu E (T.B. MaTtBeeBa, 2012, https://eda-
land.ru):

Lbnpywjntdu hwgh wpwnwnpniejntuncd gGpwyw puunhp
Euwl fudnphgutph pwlwyniejwl ypdwndwl bwwwnw-
yny unp wnbpuuninghwutph Jwynidp: Uhwdwdwluwy
ywnplnpynud £ hwgwpudwl nnbnnnipjwl ypdwnnedp:
foUnpdwU nGwpntd wjb Juwagunid £ wdpnng wpunwnpw-
ywu gnpépurewgh 70 % (H.I'. Oranucan, 2020):

Ujnipp b UEpnnubpp

I6nwagnuiniejwl  Bu  Gupwnpydyby gnptuh  wyniphg
wywunwywu Gnwbwyny, hwdwph W gnpGuh pwpén
nGuwyh wyniph puwnunipnny (50:50 hwpwpGpwy-
gnipjwup) phudwd hwgwwnbuwlubpp W wlwlntfuh
Epunpwywnh hwdGntdnd hwgh Unp udnin:

RGnwgnunniejwl bwwwnwyu Ehwdwph wyniph L wuw-
Untfuh Epunpwyunh yhpwndwdp Jowytb hwgwrhudwl
unp wnbGhuuninghw, hugwbu Uwl nwuntdUwuhpGy win
pwnwnphsutph  waqnbgnieintlp  hwédwph  wyjniphg
wwwnpwunywd fudnph W phujywé hwgh inbhuuninghw-

YwU hwwnyntpjntlutph dpw:

tuunhp £ npyti*

- puwnnpGp pnuwywl Swaodwl wuwhuh pwnwnphg,
npp hbwpwynpnipyntl yrnw wpwaqwglbp uyhpunw-
JhU puunpnidp,

- npwljwl hwg unwlwnt hwdwp Jwyt, hwdwph
wyntph YhpwndwU huwpwynp Gnuwlwyun,

- hudnphguGph  Ypdwwndwl Uywwnwyny uvwhdwub]
wlwlntpuh Epunpwynh hwyGdwl owunhdwy| sw-
thwpwdhu,

- dowybp Unp wpunwnpwwnbuwyh pwnwnpwahp L
nGhuuninghw,

- nwunwlwuhpbl wpunwnpwuph npwywywu gnigw-
Uhutpp:

Gnwagnuniejntuutph pupwgpntd Yhpwndtbp G hw-
gwpidwlu hwdwp Uwpwwbujwé W npwyh Unp-
dwuinhywjhu  wywhwugubphu  hwdwwwwnwupiwunn
hnudpwintGuwyutn® gnptuh pwpép wnbuwyh wynep
(AOUS 26574-2017), wdpnnowhwwnhl hwéwnh wynip
(SM 9293-014-89751414-11), hwgwphdwu dwdjwé fudn-
nhsubn (QOUS 171-81), YGpwyph wn (RUS 239-2005):

Sthuuninghwywu gnpéplupwgl wwwhnyykp £ hwgh
wpunwnpnipjwl nEuuninghwlwu hpwhwughU hwdw-
Wwwnwupiwl: Mwwnmpwunh wpunwnpwuph npwlwywu
gnigwlhpubpp quwhwwnytb] GU pun nippnined gnpénn
Jwunuwlwpgywd unwunwpunubph (C.A. Kopsukuna,
2010):

GnwgnunijntllEpt hpwlywuwgyt, &Bu  3IUUI-h
Ullnwghwnniejwl W YEuuwwnBGhuuninghwlutph Q3h-h
pniuwlwl dwadwl Jrtpph W hnudph yGpwdwydwu
inGhuuninghwjh pwduncd:

Upmyniupubpp b yGppneénpyniup

®npébpp Ywwnwndbl U hwgh uinnighg W thnpdbwywu
udniputph pludwl, nwunwdUwuhpnipiniuutGph no hw-
Jodwwnmwywu quwhwuwndwl hhdwl Ypw: Ldnubpp

rhudt| GU wnwlg fuwptudnph:

Npwbu uwnnighsy wnwpptpwy (1-hu Uudnwy) punpybl
E gnpGUh pwpép nGuwyh wynpnd b uwhdwlywé
ulnwunwpun pwnwnpwapny hwwwyweniiu wpnw-
npwwntuwyp, huy npwbu hudnphgubph  Ypdwndwu
wjpuinpwlpwihbu tnwnpptpwy Yhpwndtp £ 70 %-wung
ErhiwjhU uwyhpnny wwwnpwunywé wuwluntjuh Epuwn-
pwywn:

UnwehU thnpéh pupwgpntd gnptuh hwwnwywenihu hw-
gh hwdwp yhpwnyty £ htnlyw| punwnpwaghpp® 100 Yg
gnptuh pwpan nbuwyh wynep, 2,5 Yg dwdjwé fudnphg,
1,0 Yg Yepwynh wn:

Gpupnpn thnpadh plupwgpnid 2-pn L 3-pn Udnipubpp
rhudt] BU wjwunwlywu Enwlwyny, wnwug fuwfudnph
U Epuinnpwyunh, 50:50 hwpwpbGpwygnipjwdp hwawph W
gnpBuh pwpén nGuwyh wynipny: kvdnphgubpp Yhpwn-
J6| EU pun unwunwnpwun pwnwnpwanh' 100 Yg wyne-
nh hwauny 2,5 Yq: 3-pn Uuntzp pfubihu pwunwnpwgnpned
wyblwgyb] £ uyhpwnwihu hhdpny wluwuntfuh Epuwn-
pwywn® oph hwpqwpyywé pwlwynipjwu 15 % swihw-
pwduny (g6. 1):

Rwgwpdwl npulwlwlu gnigwlppubph Jpw wlw-
Unttuh Epunnpwywnh wagntgniejwl nuntdUwuhpniejwl
wpnynituputpp UEpYwjwgywé U wnynLuwyutn 1, 2-nwd:
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50:50 hwpwpbGpwygnipjwdp
hwéwph L gnptup p/nn wynep’
100 Yyqg

Ulwuntjup Epunpwywn’

2nh hwadwplywé pwlwynipjwl
15 % swihwpwdluny

2np fudnphg’
1,25 Yq

YUbkpwyph wn’
1,0 Yg

2npwgpwéd nkhwt'
0,015 g

Anwdph punniunud L
bwhwwwwnpwuwnnd

3nudph pwdwunid b
pwnwnpwgph Juqunid

todnpp 2wnwpunid’
20 n

ounpnud’
80 p

Uwulwuwined,
dLwynpnid

Jwuntbwgnud®
95n

Rfunud*
25n

Q6. 1. Jwgwphdwl ntluuninghwlwl upubdwlu b pwnwnpwahpp (Guquyby £ htnhuwlubph Ynnuhg):

Unynruwly 1. UWuwunthuh Epuinpwynh wanbgnip)niup fudnph npwwywl gnigwuhubph ypw™

8nLgwlihutn

Uyniph fuwnunipnh unutdwunieh dgthnieiniup, ud
Upyniph fuwnunipnh unubéwljnieh npwyp

uunpdwl nnlinnniejnilp, n

Swuntbwgdwl wnnbnnntejnLlp, n

(dfudwl nlnnnienLlp, p

1-pu uunep’ 2-nn Udne* 3-pn Uuunty*
uwnnLghg 50:50 50:50 hwpwpbpwygnipjudp
wnwpptpwy  hwpwpGpwygnipjudp hwéwph b gnptup
hwéawph W gnptuh p/nn wyntp,
p/w wynip wlwlntfuh Epunpwlyun
13 13 14
lwy pwywpwn Lwy
90 98 80
100 120 95
25 30 23

Ungniuwy 2. MTwwnpwunh wpnwnpwnbuwlueph npwlywywu thnthnfuneenibuEph guwhwwnnudp®

1-pu udnep’

uwnncghg

8nLgwlih2utp e
budnph prYywjunce)ntup, °L 3,0
fudnph funbwyntejniup, % 44,0
Swynwnytunie)nLup, % 72,2
SEuwlywpwnp swywip, ud®/q 3,0
Qnpwgntd, % 4,0
Gle. Ua 130,5

*Ququyt) E hEnhuwlutph Ynnuhg:

2-nn Udne?*
50:50 hwpwpbpwygnipjwdp
hwéwph b gnptuh
p/tn wynep

3,2
442
72,0

2,9

3,6
129,5

3-npn Udne*
50:50 hwpwpbpwygnipjwdp
hwéwph b gnptUuh p/nn wynip,
wlwluntfuh Epunpwlyun

3,1
448
80,5

4,0

3,1
135,2
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Unyniuwy 3. dnpdlwywl Udnpubph qowjwpwlwlywl quwhwwnwywup*®

1-pu udni’
Snigwlihalbp unnitghg nwpptpwy
Uwytntup Unwlg dwptph
fdrujwénie)niup Rrujwd
Swywuwpwiwih
Uhgnityh swynwnybuntp)niup SulljninljE
Rwdwwwnwuhiwuntd

AL A EU wpnwnpwnbuwyhl

“Yuquyt| E htnhlwlutnh Ynndhg:

50:50 hwpwpbpwygnipjwdp
hwéwph b gnpGup p/n wynep

Uulpwl dwpknpny

Ng pwywpuwp hwjwuwnwgwih

Rwdwwwwnwupuwuncd U
wpwnwnpwwnbuwyhu

3-nn Udne*
50:50 hwpwpbpwygnipjwdp
hwéwph b gnptUp p/n wygnep,
wlwuntfuh Epunpwywn

2-nn udne?’

Unwlg dwptph

feruwd Rhujwsd

Uwln, hwywuwpwswih swynunytu,

Swynwnytu thwihniy Yugunipjwdp
Rwdwwwwnwuhpiwuncd Gu

wnpuwnpwwnbuwyhu, hwatih

hwdwjhU hwwnyntpntuutpny

24,5 / 45
24
23,5 3.5
5
3 23
22,5 2
22
21,5
21
Luni2 1 Lunt 2 Luni2 3

Q6. 2. Upnwnpwwnbuwyutph pwiwjhu quwhwwnnudp  Guqu-
yby £ htnhluwlubph 4nnuhg):

Cuin  hGwnwgnwuniejntlutph® Unp wpunwnpwwnbuwy-
utphg 3-pn Udnnd qqwihnpBl pwpbwyytp GU npw-
wywl gnigwlpputpp: Uwubwynpwwbu |pwgnighg
hnudpwinbuwyh' wuwuntfuh Epunpwynh Yhpwndwdp
yndwwndby Gu pudnpdwlu W hwuntbwgdwl wnlnnnip-
JjnLtllGpp, hugp wnbGhuuninghwywl  SwhiuwwnwpnLejwu
wnniUny wpnntbwytun E: Bwuh np Epunnpwyinp wwnnte-
Uwynwd £ uyhpunwihu Jwu, ntuinh Jwpnn £ (pwgnighg
waqnbgnientu gnpédt) udnpdwl Yypw:

Uwhpunwjhu fjudnpnudp fudnpdwu hhduwywl inGuwyu
E: hudnphs pohoubph $EpdEUNNUENL wUGLWWwWpg 2w-
pwnubpp (Ununuwhuwphnutbn) yGpwénd Gu Ephiwjhu
uyhpunh b wéhuwpent qwgh: hvdnphgh $EpdGunLGpp
Epuinpwywnnid wwpnituwydnn Ephiwihb uwyhpunh want-
gnipjwdp hunBuuhynpbU wnwewglnid GU uwyhpwnwjhu
fudnpnid: Upnyniupnid huwpwdnp £ |huntd hwgh unwu-
nwpwu pwnwnpwantnpny bwhpuwwnbujwséd 100 Yg wyneph

hw2yny Yhpwnynn 2,5 Yg snp fudnphsp Yntwnby 50 %-ny
L uwhJdwuby 1,25 yg:

2-nn udnpned $hahywphdhwywl gnigwuhpubnh thnthn-
funteinLtu antrt sh bjwundt]: YUwywju gpwugdtl Enpwyh
wuyned, hugp wwjdwuwynpywd £ hwdwnh wyniph ph-
Jhwlwlu uaunipjwdp, dwulwynpwwbu unubdwujnt-
rh pwgwywnipjwdp: Iwdwph wynipp REW hwpniun
E Jhypn- L Jwypnunwnpnptpny, wjuntwdtuwjuhy wpunw-
npwuph uwywnrnnwlwu pwywnwn wntup sh wwywhnynid:
Epunnpwywnh hwybinudny htwpwynp £ Gnbl unwluwg
uywnnnuwywl hwwnywuhutpny npwyjw) hwg: Uhwdw-
Jwlwy hwpuinwgyt] £ npw phuhwywu Ywaguniejniup:

Cuwn hGwnwgnwnniejntbubph® thnpduwlwl udnpubpu
ntuEL  hwjwuwpwgswith Swynwnybunip)nit, thwihnty
Ywnnigywép, hwatbih hwd W hnuin (wn. 3):

2qwjwpwlwlwu quwhwwndwup gnigwhtn UdnwpUtpp
gUwhwwnyb] U Lwl pun pwwjhu hwdwlwnpah (g6. 2):

Gqpwlwgnipjntu

Ujuwhuny' nGnwywu hnudphg Epunnpwywnutph hwyt-
tnedny YupGrh Eypdwnt hwgwprhudwu hwdwp Yyhpwn-
ynn fudnphgh pwuwynipyniup, Jhwdwdwlwly wpunwn-
nGL $ntuyghnuw hwnynipjntlutpny pwpadpnpwy hwg:
Wuwuntfuh Epuinpwynt wpwqwgunid £ fjudnpnidp, hu-
sh wpnynitupnd Ypdwwnynid £ hwgh wpunwnpnipjwl
nGhuuninghwywlu gnpéplpwgh wdGUwEpywn thne k-
nhg UGyh nlennniejniunp:

Lnpwagntju wnGhubuninghwubph, hwéwnph wynwph pwyw-
YwU pwpép swihwpwdUh (50:50 hwpwpGpwlygniejwdp)
Uphpwndwdp huwpwynp £ unwlw| npwyjwy, ogunw-
Jwpn, uywnennwlwl pwpdp hwwnynipniultpnd hwg:
Pwgh wyn' 6L wwhwugynid hwybyw| wnGhuninghw-
Jwl uwppwynpnidubn W UGpnpnidutn:
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dnuyghnuw| Lpwlwyntpjwl hwgwdrtpph wnwewny-
gnn wnGhuuninghwl Ywpnn £ uGpnpybp wpunwnpnipjwu

. KypkuHa A.B. ®naBoHouAbl hapMakonenHbIX pacTeHUA.

- Camapa: Odpopt, '/BOY BMNO CamMyY MwuHagpas-

Uby: coupassutusa Poccum, 2012. - 290 c.
. MaTtBeeBa T.B. ®usnonorvyeckn yHKUMOHAMNbHbIE
Qpulwlntpjnl nULleBble MHTPeaueHTbl Ans xnebobynoyHbIX U KOH-

1.

QOUS 26574-2017: SnptUh wpnip hwgwprudwu:
SGhulhjwlywl wwjdwuubn: Cun. 19.07.2019:

auntepcknx mnsgenui: MoHorpadus / T.B. Martseesa,
C.A. KopsyknHa. - Open: ®IbOY BINO «l"ocyHusepcuteT
- YHIMK», 2012. - 37-52 c.

2 EﬁisuL11_8L: LTJS&‘E z_%ngr&zruotéwzlg 1u 7w Uiw6: Stiu- . OranmcsH H.I. McnonbsosaHne skcTpakta MsTbl B
W n-=un. £2.96. ’ npoussoactee xneba // VIl MexagyHapogHas Hay4vHo-

3. 3US 239-2005: Ubpwynh wn: SGhuuhywywl wywjdwu- npakTuyeckasi koHdpepeHums «LlepeBUTUHOBCKME YTEHUS!
utp, 2005: 2020»: COo0pHMK TPYAOB. - M.: Poccuinckimii SkKoHOMUYECKNIA

4. ST 9293-014-89751414-11: Udpnnawhwinhy hwéwnh yHusepcuteT uMm. I".B. MNnexaHosa, 2020. - C. 73-76, https://

www.elibrary.ru/item.asp?id=44574764 &selid=44574846
(nhwnyt) £ 05.04.2021 2.).

wyntn: SEGulhyjuwywl wwjdwuutn, 2011:

5. KopsiukuHa C.A. KoHTponb xnebonekapHoro npous-
BoACTBa: YuebHoe nocobue ansiBy3os/ C.A. Kopsiukuna, 9. https://eda-land.ru/pshenica/polbyanaya-muka/
H.A. lTabyTtnHa, H.A. BepesuHa, E.B. Xmenesa. - Open, MyKa: XapakTepuctuka, nonb3a U Bpen,
2010.-705c. (nhwnyby £ 05.04.2021 18.):

MNon6siHas
peuenThbl

Pa3paboTtka xnebonekapHon TEXHONOIMMU C UCMONb30BaHUEM anbTePHaTUBHbIX BUAOB ChIpbA
H.I. OBaHHuCSAH, A.K. ConomoHsiH, 3.0. OBesiH

HauyuoHarnbHbIlU agpapHbIl yHUBepcumem ApmMeHuu

KntoueBble crioBa: xs1e6, mexHooausi, nonbsiHas Myka, 3Kempakm Msimbl, peyenm

AHHOTauua. B HacToswee BpemsA xNebHbIM PbLIHOK paclumpsieTcs bnarogaps ynydlweHuto TexHonorun. Hosble,
HeTpaaMUMOHHbIE BUAbI Xneba MMetoT LWMPOoKuIA cnpoc. B pesynbTaTe uccrneaoBaHus npy NnpuMeHeHUn JONOMHUTENbHbIX
BMOOB Cblpbsi - MONDOSHON MYKU U 9KCTPaKTa MsiTbl - COKpaTUIIOCh BPEMS 3ameca M CO3peBaHus TecTa, Obin nomy4veH
Ka4eCTBeHHbIN, Mone3HbIN x1eb ¢ BbICOKMMY NoTpeburTensckrumMmu ceoricTBamu. Kpome Toro He TpebyeTcs AOMOMHUTENbHbIX
TEXHOMOMMYECKMNX YCTPONCTB Y UHBECTULMN.

Mpegnaraemasa gns XNebHbIX N3aenuii TEXHOMNOrns YHKLMOHAINBHOIO Has3HayYeHns MoXeT ObITb BHeOpeHa B Npous-
BOACTBO.

Development of Baking Technology by Using Alternative Raw Materials

N.G. Hovhannisyan, A.K. Solomonyan, Z.H. Hoveyan
Armenian National Agrarian University

Keywords: bread, technology, spelt flour, mint extract, recipe
Abstract. The grain market is currently being expanded due to the technological development. The new and non-
traditional bread types are in great demand now.

When applying supplemental raw materials during the research, such as spelt flour and mint extract, fermentation and
maturation times are reduced, and high quality, useful bread products with high consumer properties are produced.
Besides, no additional technological equipment and investments are required.

Thus, the recommended functional bread production technology can be introduced in the production sector.

Lunnilyby £ 23.08.2021 pe.
Qnwpunuyby £ 03.09.2021 p.
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3S1 664.844: 664.854

doi:

MsSNrMRULAUNGIGLUSPL INFURUSEUUYLENE 2NMPUSUUL LUUMUSrUUSELNE

U3LLLSrULRUShL GAULUY

L. Swypniyjwl wnkfu.q.p.
Swjwuwnwih wqquihl wgnwnpwihl hwdwjuwnpwl

naira.yavruyan@mail.ru

stacunr@3ntu

Pwlwih pwntp®
wwnnLn-pwlgwntnbl,

hnidph bwhiwwwnpwuwnnid
shnwgdwl,

66uph tnplopuhnny pwyned,
Uwwnnphntdh whnnunt $hinny
wyntd,

ultnuwyhb hwybinid

uvonouahr

Qnpwgnidp  wwnn-pwlownpbnGuh  yGpwdpwlydwl  wnbhuuninghwywu
gnpépupwg £, nph wprynitupnd uinwgynn Jdptppp ywnnn £ wywhwwuybg
Jhus UGy wnmwph: Qnpwgwéd Unpgbph bW pwlswntntUuh wuyunwlugnipjwl
gnigwuhputpp wGwnp E hwdwwywwnwupwutl uwhdwlujwé unwlunwpwn-
utGphu:

NpwGu Unpwpwpnie)ntl® snpugdwl Lwhwwwwnpwuwnynn hnudpp yGpw-
dowlyt, £ Uwwnphnudh whpnunibhnnd: Nwuncdbwuhnpybp Bu dGpghuhu
hwuwnynientbuGpp bW phdhwlwu Ywaqup, huy wuwninubph gnpwgnidhg
hGwnn Juwwnwnyb] £ thnpdwplUncpynil: b wtnwppbpnieinil 66Uph thnpnt®
Uwwphnwdh whpnunybhnph hwybinednd JGpwdpwyndt wuywnwug E:
Pwgh win' ywhwwuynid £ Jyepwdpwyynn Jdebpph puwlwl gnijup, 2-3
dwdny Ypdwwnynid £ gnpwgdwl inlennnip)niun:

Lwhiwpwl

Jnuwd GU punn inGuwyh, unpuinh, ¢gnpwgdwl Gnwuwyh,

Qnuqwnlnbuwlwl  hnwdpp Jwpnhy gnpwgpbp G duwgnpnwipl enh pwlwynipjwl U wlynwlgniejwl

ntnlu Jwn dwdwluwyubphg (¢npwgqwdé Jdhup, éncyp,
untuyp, pwlugwntntup W vhpap Yuwqubp Gu ulunh wu-
pwdwlbh Jwu): Uwywju yhpwnynn wnbhuuninghwjh
JwuhU wnwehu hpwwwpwyndubpp Jwwnwpydbp Gu
1770-wywu pywywlultppu:

Uptingh ¢npwgdwl gnpéplpwgn hUwpwynp  Gnwy
pwqUwynnuwuh ntuntdbwuhptp hwnwwbu hnwdph W
npwuhg htnwgynn unbwynipjwl vholb yuwtph pwgw-
hwjindwl hhdwUu ypw: UYjuon wpnblU gjninununt-
uwywl hnwdph ¢gnpwgnudp (wy nundbwuhpgwé £ W
ghinnwywunptu hwdwynndwuh hhduwynpywé:

Qnpwgynn wwninubpp b pwupwnbntup nwuwlwng-

gnLgwluhpubnh:

Ujnipp U UGennubpp

MNunninpwlpwnpbntUwiht  hnudpwwnGuwluGph  yGpw-
dowydwl wdtlwwnwpwéjwsd ubennutnhg UGyp ¢gnpw-
gnudu E: WU yuwunwpynud E puwywl (wpliwjpu), wphGu-
nwlywu (Ynuytynhy, Uhynnwihpwhl, Swnwgw)pwihu
U wjib), hwdwygywsd (nwppbp Gnwluwyutph hwdwwnbn
Uhpwnntd) Gnwuwyubnpny:

Qnpwgdwl pninp Gnwuwyutph nGwpnid pnlu gnpwg-
dwl gnpépupwght Uwhinpnnud U hnudph Uwhiw-
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wwwnpwundwl  nbhuuninghwlywu  gnpépupwgutpp’
nGuwlwynpnid, 9bpdwihu dpwynd (pGpdwhwpned),
Stuwhwnnud, hnedph Jwyned 68Uph Gpyopuhnny (SO,):
JdGpohuu whunnwhwunwd W hwébh nGnhu gniu £ hw-
nnpnnwd hnudpwinGuwyhu:

Unwyb] nmwpwéwé £ hnudpwuinbuwyutph yEpwdow-
ynwdp 66Upwjhu wuhhnphnny, npp uwlwju ntuh Jh
2uwpp rGpniejntlutn:  AQnpépUpwgh pwnpnnieinLUhg
pwgh' L2qwé Gnwuwyny yepwdpwydws W gnpwgywsd
wwntn-pwlgwntntup Ywpnn £ pwgwuwpwnp wlunpw-
nwnUw| uwywnnnh wnnnentrjwlU Yypw: Ntuinh wuhpw-
dtoin £ wuwwpbiwgnpét, Yhpwnynn inGhuuninghwl
ywd JpwybL unp, wnwyb] wuynwlug UGpnnutn:

O6Upwhwpdwl hwdwp wuhpwdtwn £ niublw] Shuw-
hwpdwl hGpdGwnhy funig: Wphuwwnnn wlép wbwnp E
Wwhwwuh wuywnwugnipjwl JwunUUubpp, pwUh np
66Uph wjpnwdhg wnwowgnn SO, quwqp htnénwghs E
L enibwydnp: ddjwn b pwpn £ hugwytbu fugned hnudph
nbGnwpwhunwdp, wjuwybu £ yGpwdpwywé hnudph
nnipuptpniudp fughg (M.K. ®unoxenko u gp., 1971):

QnpoépUuewgh |hwpdbpniejwl hwdwp 66Upwhwpdwu
fugnid dpbppp wwhynid £ 1-3 dwu:

Swny £ UG, np wwwmpwuwnh wpunwnpwlupnud ndywn
E wwhywut, wEnmwwl unwlunwpunny uwhdwuywé
66Uph Juwgnpnwjhu pwuwyntpiniup, pwuh np gnjnipe-
JnLu ¢nLtUBU npw npn2dwl hwdwwwwnwupuwU wnGhulp-
Ywlwl dhgngltin U swihhg uwnptp:

Npwbtu 66Upwhwpdwdp ¢gnpwgynn wuwnin-pwlswnt-
nGuh Jpwydwu wjpuinpwlpwihl Gnwluwy' wnwowny-
dnuwd £ hnudpp Jpwyb], Uwwphnwdh whpnuni$hinnyg
(E223), npp uyhwnwy, pjniptnwiht juwrnigywép niub-
gnn thnant inGupny pnjjwwnpth vuunwjhu hwyGinid E:
Wju ng opqwlwywl Jhwgniejnitup (Na,S,0s) ulunwpn-
Jntbwptnnieiniuncd yhpwnynid £ npwBu YnuubGpdwln
Jwd hwlwopuhnhg (https://dobavkam.net):

Lwwnphnwdh whpnunpbhinp unwgynid £ §6Upwihu wu-
hhnphnh unnwunc Shinwiht (nwdniyeh Uhgngnd.

2NaOH + SOQ = Na2803 + HQO,
Nast3 + SOZ :Nazszo5:

Lwwnphnwdh whpnunidhwp, fuwnudtiny 65 °C 9nph
hGwn, wnwowgund £ hwlwnwnpé nGwyghw: Upnjniu-
pnud wlswwnyned £ SO, quq, npp Ywpnn £ hwugbgub
wiEpghy nEwyghwubph: NLunh wjt nwuynid £ yuwuw-
Uwp W gpgrhg UinteGph 2wnphl:

Lwuwnphnwdh whpnunipbhwnp dwpnne opqgwuhgquh Jpw
pwgwuwlwu wanbgnip)ntu th gnpdnid, opwlwl uwh-
dwlwjhU pnrjjwwnpth pwbwyniejniup 0,7 dg/yqg E: Op-
qwuhqunid hwjnuybint nGwypnd wju wpwag opuhnuw-
unud E gwnpnnud, yepwédynid wuduwu unipdhinh b nnipu
qwihu Jdbgh hGwn: 3cnlwpwn ulUnwprnyntuwpbpnipe-

jntuncd” hwinwwbu swdhgh, gGdhph, dwpdGwnh, 96-
JGph, hynietiph, ghunt W quptenh wpwnwnpnienLuntd,
LwjunpBu Yyhpwnednid £ npwbu whunwhwups' pwgwnt-
Lny Jwuptubph pwqdwgnudp:

Gunwgnunipnluutnh hhdwu Jpw wnwewnpyynud E
snpuwgdwl bwhwwwwmpwuwnynn hndpp yGpwdpwys-
Lhu 66uUph tpyopuhnh thnfuwptl Yhpwnbp bwwnphnidh
whnpnuntbhuin, npp Lwwuwnned £ Jd2wyynn Upbpph puw-
ywu gnyuh wwhwwludwup bW ww2wnwwuntd wju Jwl-
pEuGpny Jwpwyybinig:

dnpabph wpnyniupnud Jwyybp £ ywnninpwuswnbnt-
Uwjhu hndpp Uwwnphnwdh whpnunipbhnny bwhuw-
wwwnpwuwnbnt mGpuuninghw, npp UGpwnnud EhGnlyw
gnpénnnienLlUGnp.

- hnudph mGuwywynpnid (Juwuywé, ptphwu, gbphw-
untbwgwé wwnninubph hGnwgned),

- pwn2hs wwhwpwunwd Uwwnphnidh whpnunipdphunp
LnLényrh Lwhiwwywwmpwuwnnid. ywhwpwunid nk-
nwnpywsé 3 | mwpnnnipjwUp wunph Uty gynwd E
Uhugl 60 °C tnwpwgqwé onip,

- onpnd bwwinphnudh whpnunipbhwnh peénud (pun wngnt-
uwy 1-nud UbpYwywgywéd pnywnptbih pwbwynipjwl),

- wnwpnnnipjwl Ut 10-20 pnwk pnnuGinL pupwgpnLu
hnidph wwppGpwpwp fuwnuntd,

- wnwpnnnteintlhg hwutintg hGnn gppwdybint byw-
nwyny gwugwynp tnwyungutph ynw hnwdph thnnid,

- ybpwdwydws W gppwddwd hnudph' punniuywé
Gnwuwyny snpwgntu:

Swppbp wpunwnpwwunGuwyutpnd ywpniuwyynn bwn-
phnidh - whpnunipbhinh penuiwnpblh pwlwynipniup
(punn QOUS 11683-76-h) ubGpYwjwgwé E wnyniuwy
1-nLd:

Ungniuwly 1. Swppbp wpnwnpwwnbuwyuGnnud ywpne-
Uwydnn bwwnphnwdh whpnunt $hwnh pni-
Lwwnnbh pwuwynepniup*

1 Yg hnidph hwayny

SR A pnijjwwnpth pwbwynipyniup, Ug

MNwhwénjwgynn Upgbn

U pwlpwpbntU A
vwnnnh hjnie 10
Q2npwgynn Uptpp 200
Q2npwgynn untuy 100
Ipnpwytntu 50

*Yuquyty E hEnhuwyh Ynndhg:
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Upryniupubipp W yGppniénipyniup

Ptpph wwhwwudwl W wnwybiwagnylt wpnniuwyb-
nntpjwdp uywndwl hhduwywu ninhubphg UGyp npw
qqwih Jwuph, Jwubwynpwwbu dpgtph yGpwdpwyncdu
E snpwgdwl Jhgngny: dGpghuhu punphhd qqwihnptu
puniwjuynid £ édbn-Jun qwnpniu dwdwluwywhwwnyw-
6h hwdwp UwhwwntGuynn ubllnwdetpph mGuwywuhu:

Gnwgnuniejwl U Gupwnyy6, hGnlyw] wpunwnpw-
nGuwyutpp' uénp, Yunpnwéd b wdpnnowlwl tnwué,
Uhuwé, wdpnnowlwlu W wnwlg Ynphah Shpwu:

Upgtph snpwgdwl wbhuninghwlwlu gnpéplpwgp
ubpywjwgywé £ gbwuwywinybpned:

ynr wugwd: Upnyniupnid unwgywd inyjwiubpp hwdb-
dwwnyb|] U lnjw| wpunwnpwuph hwdwnp uwhdwuywé
unwlnwnpwutph hGwn: Lwwnphnwdh whpnunpbhwnh Yp-
pwndwl nEwpnid gpwugytp Gu ¢gnp Unietph 3 %-ny
wybh pwluwywywl thnithnfunipyntuutn, pwu &6Uph
Gnpyopuhnh nEwpnid: Uhwdwdwlwly bjwqby £ Swhuuw-
nwpnip)ntup, wwwhnyyt £ pwnpén npwy:

Lwuwnhnidh whpnunipbhinh uwhdwlwjhu pnijwnptih
pwlwynipiniup hwadwnyyty £ 66Upwjhu rredh npnz-
dwl Utennny: WunthGnl wwnwnybl £ Epyne thnpékpp
wpnntuputph Jhoht Jwpbtdwwmhywlywu hwoqwny W
hwdtdwwnyb| puin QOUS 32896-2014-h (wn. 3):

3nudph punniuncd, ywhwwuntd

Stuwlwynpnid

A 4

Ljwgnid

A

Ytnuh htnwgnid

A 4

Yupwuninid b wpyntph UG nwpuncd
Il

Lwuwphnidh ywhpnunidhuny (E223) dwynid

A 4

Qnpugnid
oL

NwhBunwynpnid b thwpbpwynpnid

Q6. Opbph Wwwpwundwl wnGhuuninghwlwlu gnpépupwgh
upubdwl (Gwquyty E htnhuwyh Ynndhg):

100 g gnpwgpwé Ungbph ubunwjhu W EuGpgGnhy wp-
dbpp UEpYwjwgywé £ wnyniuwy 2-nid (http:/frs24.ru):

Jdbpgwé udnpubpl nuncdbwuhpyb) GU «Unwunuip-
nwgdwl L gwhwghwnniejwl  wgqqwiht  JdwpuhU»
®LL-h jwpnpwwnnphwjnid: dnpdbpp ywwnwnybp Gu G-

Unynruwy 2. Pnpugwé Upgbph ubtinwjhu b EuGpgGunhy

wnpdtputpp*

e Yhwnwdhulubp

(=9

J.g o 3

: £ Z2 z5
Upgtp 5 & 5 s -

3 o £ B, C PP &5 §

5 3 5 g 3

2| 2 e 5%

=} 3 D 3
Swué 2,3 49,0 0,03 8,0 0,5 207
kuuénp 3,2 48,0 2,0 0,9 199

Ohpwl 34 626 36 0,015 1 1,5 241

aGna 30 545 10 0,03 50 2,1 227

Unyniuwy 3. Jwdwplywjht wnyjwubp*

Uwhdwlujwé ®npakph
unpdp wpnyntupubpp

8nigwlhaubp o - o s - c
3 ¢ S 5 3 o = 5
£E % 3 3 E § 3 3
o = S = ) = E] =

unuwyntejwu

awlguuowihl oy o3 54 20 195 20 22 19

Jwup, %,

ng wytih

Lwwnnphnudh

whpnunt dhinh

qwugwéwihu 0,2 0,2 0,06 0,06 0,19 0,17 0,05 0,05

dwup, %,

ng wytih

*Yuwquyt) £ henhuwyh ynnuhg:
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Unyniuwy 4. 2npwgywé Ungbph qgujwpwlwlwl gnigwlhpubpp*

Runipwaghpp
8nLgwlih2utp dwuwnwgh
wnwld U juldnp Shpwl nbkna
Udpnnowlwl sgnpwgywé Ungbp®
Unphany, wdpnngwywu ¢gnpwugqusd
Unuwphl Ungbn’ wawbg Ynphah, Uhuws SUPPARUUMY gy ynnwgdws ungtn'
N snpwgywd Upgbin Rwdwuww-
nbtupp snpugywd Unpgbp' 2Gpunwinwé Gpywpwyniu 2Epunwinws,
ynnhqnu, tnwuhuwuntd £
Gnywpwyntt onwyutpny Ywu wnuilig Unphap ubnutnig s6U YusnLd
oJwwaly, syuwuyws Ysnuny, g unnhq
utnutnig s6U YusnLd
UhwuwnGuwy pwg
UhwuwnGuwy Jun nEnuwyntu, Rwdwww-
Qnrjup pmﬁ HEHELTJH;TTLQ guquwpwagntju, pwg 2wgwlwywagntju, tnwuhuwuntd £
Rwg AN any ShpwuhU punpn Unphgh hwwnywéncd
JUnig Gpwugny
Syjwy nkuwyh Jpghu punpny, SYjwy nkuwyh Sujw| nkuwyh Upghu 3wy
Rwdp b wnwug ynnuuwyh hwdh b UnghU punpny, punpny, WURIWUNLY E
hnuinp hnwnh (66Uph Gpyopuhnh pRLrWL wnwug ynnuuwyh wnwlug Ynnuuwyh
hnup ¢h hwdwpyned ynnduwyh) hwdh W hnuinh hwdh W hnuinh

Unnruwly 5. Uuwnwugnipjwl gnigwuhubn®

®npatph wpnyniuplubpp

Ujnipbip .g ;_% :&- % g
=) ° = S =2
Ywwuwp, Ug/yg 0,5 0,2 0,2 0,1 0,1
Ywnuhnid, dg/yqg 0,03 0,010 0,01 0,015 0,015
Upukl, Ug/yg 0,2 0,065 0,04 0,03 0,03
uunhy, ug/yg 0,02 0,010 0,01 0,01 0,01
Nwnhnuntyhnutp
8tqhnd-137, ~Y/| 200 120 130 130 140

Uwnnpnughntd-90, RY/| 150 130 90 100 110

*Ywqudyt) E hGnhuwyh ynnuhg:

Munntnubph W npwug yepwdpwyndhg unwgywé Upbn-
ph npwyp guwhwwnyb] £ qouwjwpwlwlwl Gnwuwyny®
puwnn wpwnwphU nGuph, hwdh, hnnh:

Lnp  wbhuiluninghwynd  gnpwgdwd  dpgbph  (Lwlg,
fubédnn, 6hpwu W ntnéd) qqwjwpwlwywl gnigwlhukpp
hwdwwwwnwupiwunwd GU QOUS 32896-2014-hU (wn. 4):

bwwwnph W wnuhnwdh pniywunnpbh pwlwynieintup
npn2yt £ QOUS 26932-h L QOUS 26933-h hwdwawiju,
huy wwpntuwyniejntup® pun thnpéwldnwph ¢np hwu-

pwjlwgdwl JGennh. npwtu hwyGyw) Uynte Yhpwndbl
E wgnunwpenL:

UpubGUh wwnpniuwynipintup npn2ytbp £ @OUS 26930-h
hwdwawju® gnitlwswthwlwlu UGennny:

Uunhyp npn2yb| £ puin Q@OUS 26927-h* gnitliwswithwlwu
L wwnndwywudwlu JGennny. thnpéwldnyp pwjpw)-
ynuwd £ wgnunwppyh W 66Upwprrdyh tfuwnunipnh dhgn-
gny, uunhyp Uuntgynid £ wynuéh jnnhnny, wjunthGunl
gnitbwgwhdwl  ogunipjwdp  hwdGdwwnynid  unwu-
nwnpwu uwunnwyh hwn:

®npébph  wpnyntupnd  unnwgywd  wlywnwlgnipjwu
gnLgwuhpubpp UepYwjwgywé BU wnynLuwy 5-nLd:

Gqpwlwgnipjntu

Wjuwhuny® snpwgdnn dpgbiph U pwlgwnptntuh yepw-
Jowyndp Uwwnphnwdh whpnunipbhinh hwytinwdnd, h
nwppbpnieiniu 6&Uph thnpny yepwdawydwl, wuyinwlg
E: ®dnpatph wpnyniupnud unwgywd nyjuiubph W inyjug
wpwnwnpwuph hwdwp uwhdwujwé unwunwnunutph
hwJdtdwwnnigjwl hwdwéwju' gowjwpwlwlywl gnigw-
UpoutGpp pwpblwyytb] Bu: Iwuwnwwndtl E, np gnpwgynn
hnudpp LwhpiwwwwnpwuwndwU thnyned bwnphnedh wh-
nnuntdhuinny dwybint nGwpnid 2-3 dwdny Ypdwwnynid
E snpwgdwl nnlinnnieyniup:

Unwownyynd £ ¢gnpwgdwl  LUwhiwwwwnpwunynn
hnudpp yGpwdpwytGihu 66dph Gpyopuhnh thnpuwptBu
Uhpwnb, Uwwphnwdh whpnunodpwn: YU Yuywhwwuh
Jowyynn Jdpbpph plwywlu gniup W hnudpwunbuwyp
Jywwnmwwuh dwuptuEpny JwpwyyLintg:
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AnbTepHaTUBHbLIN MeToA NpeaBapuUTenbHOM 06paboTkn hpyKTOB M oBOLLeNn
nepes CyLKOW

H.B. fABpysiH

HauuoHarbHbIl agpapHbIl yHugepcumem ApmeHuu

KnroueBble crnoBa: ¢pykmbl u osowju, npedsapumesibHasi nod2omoska Cbipbsi O CywKu, obpabomka 08YOKUCHIO
cepbl, 0bpabomka nupocynbumom Hampusi, nuujesasi dobaska

AHHoTauua. Cylwka sBRASIETCS TEXHOMOMMYECKMM MpoLeccoM nepepaboTku ppyKTOB U OBOLLEN, B pesyrbraTe
KOTOPOro CPOK rOAHOCTY MPOAYKTOB yBenMuMBaeTcst Ao roaa. MNokasatenu 6e30MacHOCTU CyLIeHbIX (OPYKTOB 1 OBOLLEN
[JOIMKHbI COOTBETCTBOBaTb YCTaHOBMEHHbIM CTaHAapTam. B kayectBe MHHOBaUMM MNOArOTOBIIEHHOE K CYLUKE CbIpbe
6bino 06paboTaHo NUPOCYNbMUTOM HaTpus. Bbin nccnefoBaH XMMUYECKUA COCTaB MOCIIEAHErO, a Takke NpoBefeHbI
aKCnepuMeHTarnbHble  UccrneaoBaHUsi o6paboTaHHbIX U cylleHbiX dpyKkToB. B oTnnune ot guokcuaa cepbl, o6paboTka
nobaekor nupocynbuta HaTpust 6esonacHa. Kpome 3TOro CoxpaHseTcsi eCTECTBEHHbIN LBET Cbipbs U Ha 2-3 yaca
coKpalllaeTcsi Bpemsi CyLUKU.

Alternative Way of Preparing Fruit and Vegetable Raw Material for Drying

N.V. Yavruyan
Armenian National Agrarian University

Keywords: fruit and vegetable, raw material preparation for drying, treating with sulfur dioxide, treating with sodium
pyrosulfite, food additive

Abstract. Dryingis a fruit and vegetable processing technological procedure as a result of which food products with up to
1 year shelf life can be manufactured. Safety indices of the dried fruits and vegetables should comply with the stated standards.

As a novelty, the raw material, to be dried, was treated with sodium pyrosulfite. The latter's properties and chemical
composition was studied, and after drying of fruits, expert examination was conducted. Unlike the sulfur powder, the
processing with sodium pyrosulfite is much safer; besides the natural color of processed product is preserved and the
drying time is reduced by 2-3 hours.

Cunniuyby £*22.07.2021 .
Qnwpunuyby £ 07.09.2021 p.

Uuarnahsnr@3ntu tu SchLNLNAhU  Iwjwunwlh wagwjht wgpwpwjht hwdwuwnpwu N 3 (75)/2021


https://dobavkam.net/additives/e223 
http://frs24.ru/st/kalorijnost-suhofruktov/

snr8nruLEr/ 3sahvUuhu YKA3AHUA ABTOPY AUTHOR GUIDELINES

AUrRGArUYULE LENPUNYUD E HNUSNMUYUL BY REULUTNIUYUL USGLUlNUNHE3NILLENR UMMBNFLRLEGNh GY M NIBERLEMN
3rUuMUrUYUUL 3UUUN 33 4YQUUL ANY-b UNUHRS CLNLELE GhSUYUL 3ULABULENh SULUNEU:

M3OAHUE BKITIOYEHO B NEPEYEHb BEOYLUUX HAYYHbIX XXYPHAJIOB BAK MHOKC PA, B KOTOPbIX OOJIXHbI BbiTb OMYBJIMKOBAHbI
OCHOBHbIE PE3YIIbTATbI U MONOXEHUA OUCCEPTALIMA HA COUCKAHWUE YYEHOW CTEMEHU OKTOPA U KAHOUOATA HAYK.

THE JOURNAL IS INVOLVED IN THE LIST OF SCIENTIFIC PERIODICALS RELEVANT FOR PUBLICATIONS OF THE RESULTS AND PROVISIONS
OF DOCTORAL AND PHD THESES AND APPROVED BY THE HIGHER EDUCATION QUALIFICATION COMMITTEE OF THE RA MoESCS.

INusLErh cLANFLUUL Yurae

1. 3Inndwélbpu punniuynid BU hwjbpbl, nnubpbu W wugtpEBu (Ggniubpny:

2. 3Annjwéh wnwyblwagnu swyw|p swbwp £ gbpwquwugh 10 hwdwlwngswihu top (Uspwnjw| wdthnthwagntnp):

3. 3Gnhuwyutiph rhup swbwne £ gbipwqulgh ¢npup:

4. 3tnhuwyutph wndjwiubpnd wtwnp £ UbpweytUu henhuwyUGp)h wuntup, wqguwuniup, hwjpwunitup, ghnwywl wunhdwlp, w2huwnwyw)npp,
k. hwugtu:

5. 3Innywdp Uepywjwgyned £ nnwwaghp W ElEYnpnuwihtu (WORD dLwswihny) tnwppGpwyutpny:

6. 3Annquwép wpwnpynd b hEnlyw) Ywenigwépnd. Gpuwghp, 5 pwlbwih pwn, «LwhwpwU», «Uintep W UGpnnubpp», «Upnyniupubpp W
JGpinidnieiniupy», «Ggpwlwgnipiniu», «dpuljwuntpinils:

7. Qpuywuntpjwl hnntdutpp yunwnynd GU inGpunnid® thwwagénid Upyned BU hGnhuwyp W hpwwnwpwydwU tnwpbrehyp:

8. 3nnqwdlbpp wbwp E ntuELwU wdthnthwantp. hwjbptuny L eniutptuny UpYuwjwgywsd hnnjwdlutbph nEwpnud® hwjtpbl, nntubptu W wugbptu,
wlgltptuh nEwpnd* wugbptu Eqyny:

9. Snipwpwlgnip |Gqyny UbpYuwjwgdwsd wuthnthwagph swywip swbwnp £ gbpwqwugh 600 Uh2p (wnwlg pwgwwnutph):

10. 3w)bptU W nnLubpBU hnnJwéubph yepuwaptpp, henhuwyutp)h tndjwiutpp W pwlwih pwrbpp UepJuwjwgynid BU hwjbpBu, nnubptU L wugtpBu
\GgnLutpny:

11. Qpulwuntpjwl gwuyp UEpYwjwgynid £ wjppGUwlywl Ywpgny:

12. ElGywnpnuwihbu hnnwdp npwtu wnpjnip dGgpbpbihu gpwywunipjwl gwlynid Updnd £ nhindwl wduwehyp:

Annquélbphu UkpYwjwgynn nmbEuuhyuwywlu wwhwugubpu Bu. wugtptu W pniubpbU hnndwdlubph nmwnwwnbuwyp® Times New Roman, hwjtptu

hnnJwéutphup' GHEA Grapalat, tnwnwgwthp® 12, dhginnnwjht tnwpwénipiniup® 1.5, ypuwaghpp' dGdwwnwntpny, géwwwwnytpubpp® Word, Excel

Spwapbpny, wnnuwyutnp® ninnwhwjwg nhppny (Portrait), pwuwaltpp® Microsoft Equation 3.0 dLwswthny:

Ywpqhl shwdwwwinwufuwlnn hnnwéubpp ¢&6U punniuynd: Innyuwdlbpl nunuipyynid BU gpwfunudwl: Updywé hnnjwélbpp s&U Epwnwpéynid
h&nhuwypl: Innqwélubpp s6U hpwnwpwlydh, GpE wdpnngnipywdpe juwd hwdwnenn mwwgpyjué (huEL wy wwppbpwlwlnid:

NOPAQOK NMPUEMA CTATEWN
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Crartbu, He oTBe4qaloLyue TpeGOBaHMﬂM, He GyAyT NMPUHATBI. Cratbu nepegaroTcs Ha peLeH3npoBaHue. Cratbu, He NPUHATBLIE K ne4aTy, He Bo3BpalyaroTcs
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